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important Supreme Court Decision in 
Relation to Patents. 

) THE EpiTorR OF ELECTRICAL REVIEW : 

The recent decision of the Supreme Court 
f the United States in Pohl vs. Brewing 
‘ompany is of great interest to all those who 
ire in anywise interested in patents, for the 
eason that there is probably no section of 
he United States Statutes relating to letters 

patent that has caused such annoyance to 
itentees and owners of letters patent as 

<ection 4887. The provisions of the section 
re: 

‘Every patent granted for an invention which 
is been previously patented in a foreign country 
hall be so limited as to expire at the same time 
vith the foreign patent, or, if there be more than 
ne, at the same time with the one having the 
iortest term, and in no case shall it be in force 
nore than 17 years.” 

To understand the objections to and points 
if ambiguity of this section, a knowledge of 

the features of the patent laws of many 
foreign countries is requisite. Canada and 
Austria, for instance, grant patents for dif- 
ferent lengths of time. Canada for 5, 10 
ind 15 years ; Austria, from one to 15 years ; 
England, 14 years; France and Germany, 
or the single term of 15 years. In those 
ountries where a patent may be obtained 
for different lengths of time, the short terms 
may be extended for any part of the full 
term. Fereign patents, unlike American 
patents, require the payment of a yearly 
tax, and are likewise subjected to various 
other conditions subsequent, such as ‘‘ The 
device described in the patent may not be 
imported into the country at all,” or, after a 
specified time, ‘‘ The device must be put into 
use (worked) in the country within a certain 
time.” The failure to comply with any of 


word ‘‘ expire’; in other words, did a patent 
expire if the yearly annuities were not paid 
within the required time, and, further, did 
the failure to observe any condition sub- 
sequent entail a forfeiture of a patent, and 
so cause its expiration? The Supreme Court, 
in Pohl vs. Brewing Company, has just de- 
cided, it is understood—the opinion not yet 
having been published—that the failure to 
observe any conditions subsequent does not 
in effect constitute an expiration of the 
foreign patent in the sense in which the 
word ‘‘ expiration ” is used in section 4887. 

From the above decision, it, therefore, ap- 
pears : 

1st. .That a foreign patent to be ‘‘ pre- 
viously patented,” and to limit the term of 
American patent, must be dated or begin 
to run prior to the issue of the American 
patent. 





the conditions subsequent, entails the forteit- 
ire of the patent. In some cvuuntries the | 
patent becomes void by reason of the failure 
to observe these conditions ; in other coun- 
tries, is voidable by instituting a a |) 
action. | 

Foreign patents in many countries take | 

their date from the time of their deposit in 
the patent office. In other countries, from 
the date of the allowance of the patent. | 
lhe first important question which arose in | 
the courts regarding this section related to | 
the word ‘‘ patented” or ‘‘ previously pat- 
ented,” as used in the statute, the question 
being, when was a foreign patent py eviously 
patented? It was held in Bates vs. Gillette 
13 Federal Reporter, 553, to mean that a 
foreign patent was previously patented if 
the date of the foreign patent, that is, the 
time when the patent began to run, was 
prior to the date of the issue of the Amer- 
ican patent. This was held to be true, irre- 
spective of the dates of the respective appli- 
cations in the different patent offices. 

The second question, and really the most 
annoying one, related to the meaning to be 
given to the word ‘‘expire”; ¢. ¢., when 
did a foreign patent expire? For instance, 
in the case of a Canadian patent granted for 
five years, and extended for the balance of 
the term, it was held in Bate Refrigerator 
Company vs. Hammond, 129 U. 8., 15, that 
the Canadian patent did not expire at the 
end of the first term, provided the renewal 
fee for the second term was paid prior to the 
expiration of the term. 

The third question also related to the same 
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2d. That a foreign patent taken for a short 
term, and in which the renewal fee has been 
paid before the expiration of the term, does 
bot expire until the end of the renewed 
term, and the American patent issued sub- 
sequently has a lifetime equal to the ex- 
tended term of the foreign patent. 

3d. That a foreign patent issued for a 
short term, if allowed to lapse by failure to 
extend term, will expire in the sense of sec- 
tion 4887, and, hence, an American patent 
issued subsequently will expire with it. 

4th. That the failure to pay fees, to work 
the patent in the country within the speci- 
fied time, or having unlawfully introduced 
a patented device into a country, or, in fact, 
the neglect of any conditions subsequent, 
will not affect such an expiration of an 
American patent as is contemplated by the 
term ‘‘ expire,” in section 4887 of the statute. 

There is some doubt as to the present 
standing of the division 3, mentioned above. 
It is possible that the recent decision has 
cleared up this doubt, and that an American 


for which a foreign patent may be ob- 
tained. 

The effect of this decision will be most 
pronounced and very beneficial. Almost 
every inventor gets a ‘‘bee in his bonnet” 
and rushes off, both before and after obtain- 
ing his American patent, to obtain a large 
number of wortbless foreign patents. Where 
the foreign patents were filed prior to the | 
American patents, it has in many cases 
turned out that they were valucless ; but the 
unfortunate inventor was obliged to sustain 
them in order to keep his American patent 
alive. Probably over a million and a half 
of money a year has been paid out by in- 
ventors in this country for maintaining 
worthless foreign patents. 

Yours truly, Geo. H. BENJAMIN. 

New York, March 81. 





2 AND 3.—DIFFERENT Forms oF Eptson-LALANDE BATTERY. 





patent will only expire with the longest term 














The New Edison-Lalande Battery. 


Our illustrations on this page show a few 
of the various sizes of the Edison-Lalande 
battery which is meeting with such success. 
Fig. 4 shows the method of setting up. 
Its uses are numerous, including all classes of 
closed and open circuit work, electroplating, 
telephone transmitters, etc. This battery is 
said to have an internal resistance of only 
025 ohm and permits a discharge of 15 
amperes, with an ina cur loss by local 
action, It gives an EM F. of about one 
volt, is free from sdiedioaion and never 
needs cleaning. 

—-- 

Certain courts are at present trying to 
decide whether or not electricity is manu- 
factured. If it is manufactured, the pro- 
ducers in numerous States are liable for 


taxation. Benjamin Franklin held that the 
electric fluid was not manufactured, but 
was taken from one body to be delivered to 
another, and that practically nothing was 
lost in the transition. Scientific men of our 
own day have held this to be true in a broad 
sense. Here is something for the courts to 





Thomson Electric Welding Company. 


It has heretofore been remarked that the 
Thomson Electric Welding Company had 
ight form the basis 
| for the organization of a new welding com- 
| pany, but ‘particulars have not until now 
been accessible. It appears that about four 
| months since, Lieut. W. M. Wood, of the 
| United States Navy, who is on leave of ab- 
sence, and associated with the Thomson 
Welding Company, conceived the idea of 
manufacturing projectiles by the electric 
welding process, with a view to secure better 
results than have been heretofore obtained by 
any other process and at a saving of expense. 
The idea was wrought out, and patents for 
this purpose have been granted. Heretofore 
the government has had to bore solid metal 
at great cost. By the process, as governed by 
the patents, a steel tube of the proper length 
and thickness is welded to the head and then 
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go upon in rendering their decisions. 


to the butt of the shell, thus in a few mo- 
ments accomplishing what now requires 


| hours of costly machine labor. The process 
| is varied according to the class of shell or 
| shrapnel to be manufactured, all details of 


which are covered by the patents which the 
company holds. It is the plan of the man- 
agement to organize a separate company to 


develop these special paients, the revenues 


of which shall flow directly to the stock- 


id... 





4.—MANNER OF SETTING UP. 


holders of the Thomson Welding Company, 
and as the necessary experimenting has 
already been done, active measures will be 
taken to commence manufacturing without 
delay, the works to be located at Lynn, 
Mass. Large contracts for government shell 
are already awaiting the formation of the 
company. The Thomson Electric Welding 
Company has taken out similar patents in all 
foreign countries, and that department will 
receive attention later. The old, or parent, 
electric welding company is arranging to 
supply welding plants at the navy yards in 
Brooklyn, Norfolk and Washington, and a 
recent dispatch says that an item of $12,000 
has been reported to the House by the naval 
committee in the appropriation bill for a 
chain welding plant for the Charlestown 
Navy Yard. 
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The Julien Electric Traction Com- 
pany, incorporated under the laws of New 
Jersey, has decreased its capital stock to 
$750,000 and the par value of the stock to 
$25. 
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Electrical Fish. 





DENIZENS OF THE DEEP SEA WHO POSSESS 
POWERFUL BATTERIES AS WEAPONS. 





Some years ago a young man, in all the 
glory of his first knickerbockers, found him- 
self in a small fishing village on the New 
England coast, and, liking the location, 
determined to spend the season there. The 
morning following his arrival, he ran down 
to the beach, where he found a crowd of 
red-shirted men gathered around a flat fish 
about three feet in length. ‘‘ We're tryin’ 
to get some one to heft it,” said an old sea- 
dog, in answer to a question. ‘‘ Lift it! 
Why, a child could do that,” remarked the 
young man from the city. 

‘* P’raps he could,” replied the fisherman, 
‘*but if you kin lug the fish from here to the 
dory over yonder, you kin earn five dollars.” 

‘* You're a fine lot of men,” said the city 
youth, with a laugh; ‘‘ can’t lift a fish of 
that size! Why, I'll wager the same amount 
that I can throw it that far.” 

The fishermen were very anxious to take 
the wager, and finally the young man ap- 
proached, thrust his fingers into the eyes of 
the fish, and, if it had been any other fish 
we might have said, prepared to throw, but 
as it was, the moment his hands touched the 
fish a strange look of surprise came over his 
face, and those near by might have seen a 
certain rigidity of the muscles. He retained 
the same position for several moments, then, 
with many a grimace, asked to be relieved, 
and amid roars of laughter, the fish was 
pulled from his hands. When the young 
man had recovered his equanimity, he con- 
fessed that it was the heaviest fish he had 
ever attempted to lift. 

The fish was the ray, known popularly as 
the torpedo (torpedo marmoratus), and one of 
the most powerful of the marine electricians, 
The moment it was touched the shock was 
so severe as to completely disarm the victim. 
These rays are often struck by fishermen by 
mistake, and the shock is immediately felt, 
passing up the handle or line of the spear. 
An acquaintance of the writer was disabled 
for several days by a shock received in this 
way, which will convey some idea of the 
power of these fishes. 

Hundreds of -years ago we hear of the 
Italian fishermen being benumbed by the 
shocks of the torpedo, though they often 
laid it to other causes. Others recognized 
its power, and called it the thunder fish. 

It is said that the physician of Cleopatra, 
Deoscorides, used these fishes in medicine, 
and Dr. Walsh, F. R. 8., was probably the 
first to introduce its use in England. It was 
no doubt brought to his notice by itinerant 
showmen, who exhibited the torpedo upon 
the beach in tanks, and gave torpedo shocks, 
charging them a penny for the unpleasant 
infliction. 

The experiment of Dr. Walsh created a 
craze that swept over this country some few 
years ago. The most extravagant stories 
were circulated abcut the fish and its mar- 
velous powers of curing, and it became a 
fashionable fad to go to the Isle of Re and 
take an electric shock from the fish of Dr. 
Walsh. ‘The performances took the form of 
a piscatorial instead of a spiritual nature. 

The living torpedo in these experiments 
was placed upon a wet towel, and from the 


fish extended two pieces of wire, the ends 
of which rested in bowls of water. A circle 
of persons was formed, those upon the end 
placing their fingers in the water, and in 
this way the shock was received by the en- 
tire party, and often equaled that of a Ley- 
den jar in its intensity. 

In examining the torpedo the electrical 
apparatus is very noticeable, being made up 
of two large, flat bodies lying on each side 
of the head. The organs are composed of 
numerous prisms placed vertically, each of 
which is subdivided by delicate septa, form- 
ing small cells, which contain a clear, trem- 
ulous, jelly-like substance. In a specimen 
of torpedo marmoratus one may count 
nearly 500 of these prisms. 

It has been found that the upper side of 
the fish is negative and the lower positive, 
and that the power is entirely at the will of 
the fish or under its control. Some curious 


experiments have been made; thus, the 
scientist, Marez, applied a telephone to the 
fish, and at every ordinary shock given he 
distinctly heard a click. When the fish was 
greatly excited, a loud groan was heard, 





which sounded like mi, and the discharge 
was prolonged four or five seconds. 

Such a remarkable contrivance can but 
impress the beholder with the fertility of the 
resources of nature. Evidently protective 
and defensive, it enables the sluggish creat- 
ure to capture certain prey and to put to 
flight enemies many times its size. The 
electrical discharge of this fish is not of suffi- 
cient power to kill a man, unless he was in 
an extremely enfeebled condition, but that 
it is fatal to other fishes has been noticed on 
many occasions. Moreau, a French ob- 
server, noticed turbot fall upon a torpedo in 
a fishing boat, and the result was almost in- 
stantaneously fatal. They leaped high in 
air upon receiving the shock, and fell back 
dead and rigid, and remained for some time 
bent in a curve. 

In appearance the torpedo is a flat fish, 
with a rounded head and short, thick tail. 
It hasa wide distribution, six genera and 
about 15 species being known. They occur 
in the Atlantic and Pacific oceans, although 
all are not supplied with as powerful a bat- 
tery. The torpedo is often brought into 
Fulton market, New York, where its powers 
are used to make sport for the fishermen, 
who watch with delight the emotions of the 
victims. 

The electricians among the animals are 
not confined to the ocean, one of the most 
formidable being found in the fresh water 
streams of South America. This fish isa 
large eel, known as the gymnotus. In 1671, 
a French scientist visited the Amazon 
country, and was told by the natives that 
there existed a fish in the tributaries of the 
great river that could kill men and horses 
by simply touching them, charming they 
expressed it. 

Richter naturally considered the story 
as a fable and refused to believe it until he 
had been ‘‘ shocked” by a small fish. When 
the naturalist reported the discovery in 
France he in turn was laughed at, and little 
or nothing was known about the gymnotus or 
its powers until the time of Humboldt. In 
traveling through South America he heard 
that the fishes were often captured by first 
disarming them by driving wild horses into 
the water. 

Humboldt thus describes such a fishing: 
‘‘T wished,” he says, ‘‘that a clever artist 
could have depicted the most animated 
period of the attack. The groups of Indians 
surrounding the pond; the horses, with 
manes erect and eyeballs wild with pain and 
fright, striving to escape from the electric 
storm which they had aroused, and driven 
back by the shouts and long whips of the 
excited Indians; the livid yellow eels, like 
great water snakes, swimming near the sur- 
face and pursuing there enemy—all these 
objects presenting a most picturesque and 
exciting ensemble. 

“In less than five minutes two horses 
were killed. The eel, being more than five 
feet in length, glides beneath the body of 
the horse, and discharges the whole length 
of its electric organ. It attacks at the same 
time the heart, the digestive viscera, and 
above all, the gastric plexus of the nerves. 
I thought the scene would have a tragic ter- 
mination, and expected to see most of the 
quadrupeds killed ; but the Indians assured 
me that the fishing would soon be finished, 
and that only the first attack was formid- 
able. In fact, after the attack had lasted a 
quarter of an hour, the mules and horses 
appeared less alarmed; they no longer 
erected their manes, and their eyes expressed 
less pain and terror. 

‘*One no longer saw them struck down 
in the water, and the cels, instead of swim- 
ming to the attack, retreated before their 
assailants and approached the shore. The 
Indiavs now began to use their missiles, and 
by means of a long cord attached to the 
harpoons, jerked the fish out of the water 
without receiving any shock, so long as the 
cord was dry.” 

Ordinarily, the gymnotus, or electric eel, 
ranges from two to five feet in length, but 
specimens have been reported as attaining a 
length of 20 feet, and it is supposed that an 
animal of this size could readily kill a horse 
and rider ; in fact, such an occurrence has 
been reported, but, lacking confirmation, 
should be received with some allowance, 
due, in any case, tothe habit of exaggeration 
found among many native tribes. 

Small specimens of the gymnotus have 
frequently been brought to the United States, 
and in one experiment a duck was killed by 
being forced to swim ovcrit. The electric 
batteries, if so we may term them, consist of 
two pairs of longitudinal bodies, situated 
immediately below the skin, one pair on the 
back of the tail and the other near the anal 


n. 

It is said that some years ago a small fruit 
schooner bound from South America to 
New York, put in to Bermuda for supplies. 
The captain was taking a pair of large eels 
to an aquarium in New York and had them 
on deck in a large tank which was marked 
‘‘E. Eels ; Dangerous.” The skipper was 
greatly annoyed by the colored people, who 
swarmed over the decks at all hours, samp- 
ling the bananas and other fruits and mak- 
ing themselves generally obnoxious. 

One evening he was relieved of this 





nuisance in a somewhat singular manner. 
A big, burly citizen of Her Majesty was 
Lemp about the deck sampling things 
with a friend, when his eye caught sight of 
the eel tank, and after some difficulty, with 
the aid of his friend, made out Soteiend: 
‘* Hit mus’ be curus eels fur to be danger- 
ous. Do they bite?’ be asked of a deck 
hand. ‘‘ Regular man-eaters,” was the re- 
ply. ‘‘ Yo’ can’t fool dis child,” continued 
the darky, ‘‘ I’se been in the eel business too 
long.” 

“Til tell you,” said the skipper, who 
had heard the remark, ‘‘if you will take 
one of them eels out of the tank 1’)] give 
you the best bunch of bananas on the 
schooner.” 

This was enough for the inquisitive 
Bahamian, and lifting the tin cover he 
thrust in his arm, felt around a moment, 
then, with a roar like a mad bull, fell stag- 
gering back upon bis friend, and screaming 
that he bad been voudooed, rushed to the 
wharf and was never seen there again. He 
had received a shock sufficient to stun a 
horse and believed himself bewitched. 

Some years ago a missionary on the old 
Calabar River, Africa, in passing through a 
village observed an infant in a bath-tub, 
screaming as if in the greatest torture. 
Approaching he found the cause to be a 
small black or olive-hued fish, which swam 
about as if it, too, was alarmed. Investiga- 
tion showed that the fish was the electric 
catfish, malapterus, found in many African 
rivers, where they are called raad or thunder, 
by the Arabs, and Ishenza, by the natives of 
the Niger. 

The natives of the old Calabar River were 
familiar with its electrical properties, and 
considered that it had the power of stimu- 
lating the system or adding to the strength 
and courage, hence the children, especially 
the males, were put into a bath and made 
to handle the fish, and consequently re- 
ceived the shocks, which, as far as the 
writer’s experience goes in handling two 
fishes, is slight. 

These little electricians were also placed 
in baths for the benefit of persons sick in 
various ways, and probably were, in some 
instances, productive of more or less good. 
The malapterus, as it is known to science, 
ranges from six to eight inches in length, 
and resembles our ordinary catfish in many 
respects. Some years ago several were 
brought to New York and exhibited in the 
aquarium here; but the shocks they gave 
were weak and would be o. little use as a 
protection ; undoubtedly, long confinement 
in the tank had affected their powers. 

Probably there are many fishes which 
have electric powers to a more or less extent. 
One of the curious trunk fishes found in 
Southern waters possesses electric batteries 
of no little power. The discovery was made 
by accident. An English officer was collect- 
ing specimens, and perceiving a small fish 
moving slowly about in a shallow pool, 
seized it, whereupon he received ‘a shock 
which made itself felt up his entire arm, 
showing that it was of no little importance 
asa defense. Some of the deep-sea fishes 
and others which venture near the surface, 
as scopelus, have certain pearly spots upon 
them that are considered to be electric or- 
gans by certain scientists, and undoubtedly 
this strange protection exists in many 
instances not yet observed. 


oo 


Electrical Inventions. 
[Written for the ELecrricaL REvIEWw.] 

The ingenuity of the Americans has be- 
come proverbial, but despite all their acute- 
ness, there exists a vast amount of ignorance, 
both as to the best method of directing their 
faculties and the ultimate proper protection 
of their ideas. The tendency is to a wasting 
of energy for the production of impractical 
schemes, and the lack of a little thought to 
render them useful and efficient. A gyration, 
as it were, between theoretical considcrations 
and practical results. In electrical matters, 
this is no less largely apparent. A comypari- 
son between the studied nicety of theschemes 
which reach us from abroad, and the crude- 
ness of our own bold, though unworked out 
designs, will render this clear. But it is 
solely the aggregation of these strokes of 
thought that renders the American intellect 
foremost and invincible. 

In leading forth in a new path, in branch- 
ing from the old rut of practice, our greatest 
sins are the lack of efficiency and the neg- 
lect of those careful considerations which 
combine to render an action productive of 
result. We must combine that which adds 
to and eliminate that which detracts from 
efficient operation, sacrificing one for the 
other, in such a proportion as seems best 
suited, in order to form one polished whole. 
To preserve a balance, and sucrifice efficiency 
for economy, and vice versa, to reconcile all 
the warring elements into harmony, is the 








true aim and object of invention. To merely 
convert an electric current from a high to a 
low potential, by means of an inductorium, 
is but a short step. But to so proportion the 
iron as regards saturation. and the number 
of coils suitable for the varying conditions 


of practice, in orde: to secure regulation is, 
without doubt, invention of the highest type. 

In schemes of a visionary nature, one 
great fault is the numerous conversions of 
energy. The fact needs to be brought home 
that almost every conversion is in the high. 
est degree wasteful. Friction, heating, and 
the numerous faulis of mechanisms, al] 
absorb their quota of energy, while it is of 
the greatest importance that actions consum- 
ing power, should not be multiplied. Com- 
plications must be, as far as possible, 
uvoided ; apparatus consisting of many parts 
is liable to get out of order. The liabilities 
vary in direct proportion to the number of 
parts. Simplicity should be studied and 
efforts be made to reach the fundamental 
principles, to look further ard further be- 
yond results, and study the atomic causes. 
The further back we reach, and the nearcr 
we approach to primal actions aug differen- 
tiate them, one from the other, the more per- 
fect will be our achievements. There is no 
denying the fact that those dynamo regula- 
tors which depend for their action upon the 
government of the lines of force themselves, 
are most efficient and rapid to respond to 
changes. And thus it is with every such 
apparatus. 

It is not sufficient to know that a certain 
winding will, under certain conditions, pro- 
duce certain results, but when we look 
behind this, and search diligently till we 
learn all the causes and actions which com- 
bine for its achievement, we will have estab- 
lished a base for future reasoning, and a 
prolific source for that mutation of effects 
which constitutes invention. Therefore it 
may be laid down as a proposition that the 
deeper we go, and the more science we put 
into our devices, the more perfect they will 
be rendered. Mere theory within certain 
limits is often at variance with practice, but 
theory which is certain and perfect forms 
the only safe criterion of operativeness. 

But it is not upon complicated mechanisms 
and profound reasoning that inventions have 
to rely for their merit. Many inventions 
derive their value from their very simplicity, 
often only an ingenious designing to accom- 
plish a new result in a new way, a mode of 
operation sui generis, the outcome of a men- 
tal process and adaptation ; simple because 
the mind has fully grasped what has gone 
before, useful in that it isa new way out of 
a labyrinth, a solution of a problem in 
another direction than the accepted path, 
grateful because unexpected. Let it be 
noticed that even in all these there is a faith- 
ful adherence to first principles, a combina- 
tion of old with new, a progression and a 
recedence, as though the progress of inven- 
tion was in an epicycloidal line, returning 
often to intersect at a point that is past 
before attempting a new flight into the 
beyond. 

Another stimulus to electrical invention is 
necessity. A growing artis full of imper- 
fections, and must ever give rise to minor 
difficulties which suggest the contrivance of 
devices which are trivial in themselves, but 
great in their applications, devices which 
fill the want in hand, but are rapidly super- 
seded by others more polished and improved. 
It is to these largely that profit accrues to 
the inventor. It is seldom that a really 
great invention is of profit in a pecuniary 
sense. great benefactor of all men is 
often least rewarded. To confer a benefit 
on mankind is to have yourself set up to 
ridicule, your rights disputed, your probity 
doubted, and your very soul harassed cut Ly 
the continual strife to protect that which is 
your own. 

Favorable comment must be excited from 
the fact that the electrical arts are singularly 
free from inventions of a purely frivolous or 
trivial character. Everything seems to have 
some definite end to subserve. True, there 
are things which are not looked upon with 
favor by the fraternity, such for instance as 
some classes of medical appliances, but frem 
what we know of electiical actions the means 
are not wholly inadequate to the end; there 
may come a time in the near future when 
electricity will be of the greatest importance 
in medicine. The results which are aimcd 
to be brought about are not at variance with 
known actions, and we cannot say what may 
yet be discovered— there are apparently no 
impossibilities in the electrical science. 

All these considerations Iead to the con- 
clusion that our field is limitless, and while 
we may be pleased each day to regard our- 
selves near the limit of our knowledge, we 
are each time astounded at the development 
of an idea which, although it does not shat- 
ter our preconceived notions, at least adds 
its quota to that knowledge which confirms 
us in our belief. G. Ev. M 

Washington, D. C., April 2. 

—_—o—__—_—__ 


The Thomson - Houston Company now 
has contracts for 114 motor cars and the 
equipment of 106 miles of track. 
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Prescott, Jr., electrical engineer, made a 
critical examination and series of experi- 
ments with this meter. In the report on 
these tests, the following passage appears : 

‘It is evident that the accuracy of a cur- 
rent meter must depend primatily on the 
sensitiveness of the indicating portion of the 
device, as well as on the proportionality of 
its indications ; that is to say, the indicator 
must respond to minute variations in the 
current strength and must also move 
through equal intervals over its scale 
\ for equal increments of current, whether 
one lamp or 100 lamps are burning. 
From the tests which I have made, this 
meter appears to fulfill both of these 
requirements, for when tested by com- 
parison with a carefully standardized 
Weston ammeter reading to hundredths 
of ampere, it agreed remarkably well 
both on rising and falling currents. 
These tests extended through the full 
* range of the instrument, and the load 
was varied by single lamps taking from 

to 4%; ampere each, these small 
differences being distinctly recorded. 

‘* Without the frictionless character- 
istics of the recording device, the ex- 
treme sensibility indicated above could 
never have been secured. If the core 
or pointer had been required to do any 
mechanical work, such as making an 
ink line, as is commonly done in instru- 
ments of this class, its sensibility 
would have been greatly reduced, both 
by the weight of the recording device 
as well as by the consequent friction.” 

—__—_¢<>o—_—_—_—— 

Rejoicing Over the Electric Light. 

Mauch Chunk, the capital of the American 
Alps, has just been provided with an elec- 
tric light plant, and how much the citizens 
are elated over the innovation in the lighting 
of their streets can best be judged from the 


The Walker Electric Meter. 

The importance of having some electrical 
instrument or meter that will correctly and 
erly record the amount of current pass- 
through it for an extended period of 

is admitted by all parties interested in 


pro} 
ing 
tim 


the question of electricity or its use, as being 
utely necessary. It is also a well-known 
t that the best means of measuring the 











re 


Fig. 2.—THe RecorDine STRIP. 
quantity of current is the ampere meter. 
Various means have been devised by in- 
ventors to cause the needle or indicating part 
of ‘he ammeter to record its actions by 
I s of a syphon pen or pencil. 

1e Walker meter cunsists essentially of 

nmeter of any well-known type ; prefer- 





the company’s own expense, and that the 
streets will be lit free of charge until April 
lst. The matter will then be presented to 
town council for their adoption or re- 
jection. As to what action that body will 
take we have no knowledge, but we do feel 
sure that the large majority of the citizens 
and taxpayers hope tbat council will sec its 
way clear for a speedy adoption.” 


———_e 2 o_—_ 


The Shallenberger Meter in Demand. 


The Westinghouse Electric Company bas 
recently received an order for 750 Shallen- 
berger meters of various sizes, which is the 
largest single order for these instruments 
which bas come to the company since it 
placed the meters upon the market. The 
order comes from across the Atlantic, hav- 
ing been placed by the Metropolitan Electric 
Supply Company, of London, England, 
which, several months ago, decided to adopt 
the Westinghouse alternating current system 
for use in its large central stations in the 
great metropolis. Shortly after getting its 
first machinery started, the Londov com- 
pany made atrial of the meters, and being 
satisfied with the result, immediately ordered 
350 of them. It has now seen fit to supple- 
ment the capacity of these 350 by an 


additional 750 meters, and when the latter 
order is received at London and put in use, 
1,100 meters of the Westinghouse manu- 
facture will be employed there. The 


Westinghouse Electric Company is naturally 
more than a little pleased at this evidence of 
appreciation for their machinery on the part 
of the English company. The Metropolitan 
Electric Supply Company, by the way, first 
ordered 10,000 lights capacity in dynamos 
from the 


Westinghouse Company, and 








one that would read in equally divided 

s. A very simple clock movement to 

move a strip of sensitized paper which is 

contained in a removably fitted box, and an 

incandescent lamp to throw the shadow of 

needle or indicating portion of the meter 

n the sensitized paper. The record of 

needle’s action is thus taken without 

rfering in the slightest possible manner 

| the operation of the ammeter. The 

1rd thus made is naturally correct because 

in absolute transcript of the action of 
needle. 

the practical operation of this meter, 

ple means have been provided to auto- 

ically wind the clock at pre-determined 

es. Itis also so arranged that all action 

ses as soon as current fails to pass through 

meter; that is to say, the clock will stop 

| the light go out. This will automatic 

start again, if as little as one-sixteenth 

in ampere current passes through the 








ter. Fie. 1.—View or THE INreERIOR OF WALKER ELECTRIC METER. 
Some of the advantages claimed for this 
eter are as follows : 

ist. The. entire amount of current con- 
ned is measured. 

’d. The record isin the shape cf a monthly 
igram showing exactly how much current 


following article, which appeared in the 
Mauch Chunk Daily Times, of March 23 : 


‘* The streets of the Switzerland are now 
illuminated by electric light. The are dy- 
namo was run yesterday evening for the 
second time, and the 40 lamps that are 
planted throughout the Ist and 
2d wards and East Mauch Chunk 
forth their brilliant rays 
a late hour, to the 
and pleasure of all our 
people, and to the evident satis- 
faction of the managers of the 

light company ‘Ain't 

they daisies?’ ‘It’s a great 
’ * What a big improve- 

ment.’ These, and a whole col- 
umn of similar expressions of 
praise, could have been gathered 
from people on the streets who 
s been consumed in a detailed matter. | Were watching the inauguration of the sys- 
3d. The record is permanent, and can be 7 es ane maine th , 
e . er see in cas ‘* As has alrea een stated in these col- 
; _ sanpinae> reference, _ in case of ond umns, the s seem used by the Mauch Chunk 
iestion as to the correctness of the monthly Electric Light Company is the Westing- 

i!, will be convincing in its proof. house. That company has evidently erected 

ith. Climatic changes do not affect the | a plant here that may be rightly and justly 

eter. 1 will operate equally as well in a | @steemed to contain the highest attainment 
aa , of the present day in electric lighting. 

mp, cold cellar as in a warm room. “This may be said of the incandescent 

5th. Its simplicity of operation. Once a plant which has now been in operation for 

ionth the box ¢ ntaining the record is re- | some time, and is also true of the arc plant, 
moved and another box put in its place; | as was shown by the bright and steady rays 
his work can be accomplished by a boy. from the street lamps yesterday evening and 
6th. When all the records have been col-| the evening before. It would seem as 
cted, they would be put in a bath and | though the ‘flickering’ of the street Jamp 
fixed; this ; latter operation is not only | and the wave from a bright light to a dim- 
imple, but inexpensive. _ | mer one, so usual to all other systems of 

‘th. The loss in operating this meter is | street lighting, had been entirely overcome 
confined to the energy to burn one lamp in | by the system adopted by the Mauch Chunk 
the meter, which, at the candle-power used, | company. 
takes one-sixteenth of an ampere. This is ‘*We are informed by Mr. Jarrard, the 
the maximum loss, whether one or 1,000 | superintendent of the electric light com- 
lamps are being measured. pany, that the street lamps and the wires 

At Mr. Walker's request, Mr. Geo. B. ' throughout the town have all been put up at 

















until 


Fie. 8.—DIAGRAM OF RECORD. 








about the first of February last placed a 
second order, for the purpose of increasing 
its capacity to 25,000 sixteen candle-power 
lamps. This company’s station was visited 
by a representative of the REvrrw, a few 
months ago, and found to be thoroughly 
well equipped and evidently managed by 
progressive electric light men of London. 
a a 
Struck Twice by Lightning. 

The fallacy of the old saying that light- 
ning does not strike twice in the same 
place was shown during the recent terrific 
thunder storm, when the chimney of the 
Clark Thread Works, in Kearny, N. J., 
was struck twice within half an hour. It 
was the monumental chimney which the 
Clarks built in 1888, and which is the tallest 
in America. Several church steeples in this 
city were also damaged by lightning. 

—__ > 


Chattanooga, Tenn.— Ridgedale Light and 
Power Company. 

Logan, Ohio.—Logan Electric Light Com- 
pany ; capital stock, $15,000. 


Lancaster, Pa.— A charter has been 
granted to the Lancaster and Lititz Electric 
Railway. The capital is $50,000. 

East St. Leuis, Mo. — Two stock com- 
panies, having headquarters in East St. Louis, 
have been formed for the purpose of lighting 
Mexican cities with electricity. One is the 
Durango Electric Light Company, which 

urposes to light the city of Durango, Mex. 

ts capital stock is placed at $150,000, in 
1,500 shares. The other is the Agnas-Calien- 
tas Electric Light Company; to light the city 
of Agnas-(alientas, Mex. Its capital is 
$150,000, also in 1,500 shares. Theodore 
Plate, John Plate and Albert Shenk, are the 
incorporators of both companies and hold all 
the stock. 














Independence, Mo, — Citizen’s Electric 
Light Company ; capital, $25,000. 


Opelika, Ala.—Opelika Electric Light and 
Power Company ; capital, $5,000. 


Kansas City, Mo.—The Phonographic 
Cash Register Company ; capital, $25,000. 


Bridgeport, 0.—Bridgeport Electric Light 
and Power Company; capital stock, $20,000. 


South Framingham, Mass.—The Fram- 
ingham Street Railway Company ; capital, 
$30,000. Will use electricity. 


Highland Park, Ill,—Highland Park Elec- 
tric Light Company ; to furnish light, heat 
and power ; capital stock, $25,000. 


Garrett, Ind.—Garrett Electric Light Co.; 
with a capital stock of $10,000, and F. W. 
Brandt, F. E. Davenport and W. H. MclIn- 
tyre, as directors. 


Tomahawk, Wis.— Electric Light and 
Water Company ; with a capital of $25,000. 
The incorporators are, W. H. Bradley, Milo 
Woodbury and Fred. H. Miller. 


Goshen, I11.—Citizens’ Electric Company ; 
capital stock, $3,000, in $15 shares; direct- 
ors, Albert Gates, A. J. Irwin, O. M. Carter, 
Woodson Messick and H. Dembufsky. 


Morrison, I11.—The Morrison Electric 
Light Company ; to furnish light, heat and 
power ; capital, $25,000. Incorporators, E. 
A. Smith, O. H. Brown and G. H. Brown. 


Chicago, Ill.—Caloric Light and Fuel 
Company; to do a general lighting and 
heating business; capital stock, $150,000; 
incorporators, M. Goldsmith, H. G. Coffee, 
J. L. Kerr. 


Chicago, Ill.—Consolidated Wire Com- 
pany ; todo a general manufacturing busi- 
ness in wire; capital stock, $1,000,000; in- 
corporators, W. G. Stoddard, W. H. Waters 
and E. A. Rice. 


Chicago, Ill.—American Electric Supply 
Company; to manufacture all kinds of elec- 
tric apparatus ; capital stock, $250,000; in- 
corporators, F. E. Shaw, William Martin, 
W. O. Johnson. 


Norwood, N. ¥.—Norwood Electric Com- 
pany ; capital, $10,000. The trustees are: 
Geo. W. Richards, Sidney R. Phelps, Wm. 
D. Fuller, Fred R. Smith, Loring R. Ashley, 
Thos. C. Frenyear, Norman M. Claflin, E. 
F. Hall and Geo. Harris. 


McKeesport, Penn.—A charter has been 
granted to thé Sun [Juminating Company ; 
capital, $5,000. The directors are J. B. 
Griggs, of Allegheny, W. M. Cooper, of 
McKeesport, James M. King, of Edgewood, 
and H. L. Trus and J. H. Young, of Pitts- 
burgh. 


Logansport, Ind.—The Pullman Electric 
Motor Company was incorporated last week, 
with a capital stock of $25,000, in $50 
shares. The directors are: Alexander R. 
Shroyer, Mathew E. Campion, Harrison B. 
Beymer, Edward N. Talbott, John Gray, 
James K, Parker and John F. Johnson. 


Norfolk, Va.—Citizen’s Light, Heat and 
Power Company. The following officers 
have been elected: R.M. Stuart Wortley, 
of England, president; W. V. H. Williams, 
of Portsmouth, secretary and treasurer; L. 
R. Watts, George L. Neville, O. V. Smith 
and A. D. Bateman, board of directors. 


Baltimore, Md.—Wenstrom Consolidated 
Dynamo and Motor Company ; for manu- 
facturing and selling electric dynamos and 
motors, electric appliance for street railways, 
electric lamps, etc. The capital stock is 
placed at $1,000,000, and the incorporators 
named are: Messrs. Enoch Pratt, Robert 
Rennert, F. Latrobe and Gov. E. E. Jack- 
son, of Maryland ; Edwin L. Tunis, ex-Gov. 
James B. Groome and D. D. Mallory, who 
are also named as a board of directors for 
the first year. 
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The Massachusetts Society is to utilize the 
phonograph in preserving the language of 
the Passamaquoddy Indians. Anything to 
preserve Mr. Lo and his language and cus- 
toms for the benefit of our children. While 
we in the East are preserving his language 
in a phonograph, the post-traders in the 
West are doing their best to preserve his 
body in alcohol. 





And now the time has come when the 
spring poet and the spring liar skip joyously 
together, hand in hand, through the realms 
of imagination. Here is the liar’s first effort: 
‘‘An Athens, Ga., 14-year-old boy has ac- 
complished that which, doubtless, no boy of 
his age has ever done before. He has made 
a complete dynamo, capable of lighting one 
large arc light, run by a treadle. He has 
made a complete telephone, and has made a 
great improvement in the transmitter, which 
is said by electricians to work perfectly and 
be much simpler than the one now in use.” 





A short time since, Mr. Everett W. Bur- 
dett appeared before the committee on man- 
ufactures, of the Massachusetts Legislature, 
as attorney for the Massachusetts Electric 
Lighting Association, to protest against the 
passage of a bill to enable cities and towns 
to own municipal electric light plants. Mr. 
Burdett’s argument was brilliant and inter- 
esting. His first point was that there was 
no public demand for the proposed legisla- 
tion, and later he claimed that the apostles 
of nationalism were striving for the passage 
of the bill so as to put into practice the 
theories of Bellamy and Ely. The speaker 
insisted in his summing up that such a meas: 
ure, if it became a law, would be contrary 
to sound precedent, and in violation of all 
our theories of government. 





Such of our readers as were present at the 
Electric Club on February 20th, 1890, and 
heard Mr. Grosvenor P. Lowry’s able paper 
on ‘‘ Patent Law and What Constitutes an 
Invention,” will remember that he men- 
tioned a case which was pending in the 
Supreme Court, which related to the con- 
struction of Section 4887 of the Patent 
Statutes, and in which the question involved 
was whether the failure to observe any of 
the conditions subsequent, provided in the 
foreign patent laws, would cause the prac- 
tical expiration of an American patent for 
the same invention, granted subsequent to 
the date of the foreign patent. A decision 
of the Supreme Court on the subject has 
now been reached, and the law is very 
tersely stated in a communication which we 
have received from Dr. G. H. Benjamin, 
and which appears in another column. 





Mayor Grant has received a communica- 
tion from Mr. W. L. Booker, the British 
consul-general at New York, calling his at- 
tention to the International Exhibition to be 
held at Jamaica, in 1891. A large appropri- 
ation of space has been reserved for Amer- 
ican exhibits, in sympathy with the impor- 
tant trade between the United States and the 
West Indies. No charge will be made for 
space in the exhibition building, and no 
duties will be levied on exhibits unless they 
are sold on the island. We gladly take the 
opportunity of bringing the proposed exhi- 
bition to the notice of electrical manufac- 
turers, and trust that the electrical industries 
will be well represented. There is little 
doubt that a good showing of instruments, 
bells, wires, lighting apparatus et hoc genus 
omne, would result in a great increase of 
trade in electrical appliances between this 
country and the West Indies. 





A steel twin-screw steamer, appropriately 
named the ‘‘ Relay,” has lately been built 
and equiped in England for the Central 
and South American Telegraph Company. 
The ‘‘ Relay ” is 240 feet long, 32 feet, two 
inches broad, and has 24 feet depth of hold. 
She is provided with three caole tanks and 
a complete set of paying out and picking 
up machinery for laying and repairing sub- 
marine cables, steam sounding machine, and 
all the latest improvements. Last month 
the ‘‘ Relay ” made her official trial trip at 
sea, all working satisfactorily, and she will 
shortly proceed to the west coast of South 
America, where she will be engaged in look- 
ing after the Central and South American 
Telegraph Company’s cables, which stretch 
from Lima, Peru, to Mexico, touching at 
various points in Peru, Ecuador, Columbia, 
Nicaragua and Guatemala. At present there 
is only one steamer on the west coast to keep 
in repair nearly 5,000 miles of cable, com- 
prising 15 different sections. 








TWO GOOD SUGGESTIONS. 

There is a proposition before Congress to 
pay the two daughters of the late Professor 
Joseph Henry $20,000 as part compensation 
for their father’s 25 years’ service asa mem- 
ber of the Light House Board. Professor 
Henry spent his life in earnest work, making 
many discoveries in science, and valuable 
improvements in the useful arts, for which 
he asked no compensation, and did not al- 
ways receive due credit. If he had patented 
and sold his inventions, he would have made 
a fortune ; if he had been asoldier, he would 
have been pensioned long ago ; asa scientist, 
he has received a monument. A number of 
scientific gentlemen particularly interested 
in electrical matters are discussing the 
question of giving the names of Henry and 
Franklin, and, perhaps, some other Ameri- 
cans, to the electrical units which have not 
yet been definitelynamed. The subject will 
be brought before the American Meteorolog- 
ical Society, which will hold a meeting at 
the Columbian University, in Washington, 
on the 21st and 22d of April, by Professor 
Mendenhall, superintendent of the Coast 
Survey, who will deliver an address on 


electrical units. The Professor hopes that 
the electrical organizations will take an 
active interest in the matter, and give their 
aid towards the accomplishment of this very 
desirable object. While European countries 
are generally represented in the naming of 
the electrical units, the United States has 
never been recognized, and it is quite time 
that this apparent partiality should be cor- 
rected. 





CHEATING THE DYNAMO. 

Henceforth, when, by suicide or other. 
wise, a condemned murderer succeeds jp 
preventing the carrying out of his death sep. 
tence, paragraphers must abandon the well. 
worn headline, ‘‘ Cheating the Gallows,” 
in favor of one which describes with greater 
scientific accuracy the act of one who escapes 
the legal electric death. Who will be the 
first one to cheat the dynamo? Can the 
dynamo be cheated, and if so, how? These 
are questions interesting alike to the sheriff 
and his victim. A deputy can tie a hung- 
man’s knot, but can he make an electrical 
connecticn? The hangman can readily in- 
spect the strands of his rope, but can he see 
the volts in the death current ? 

It would be well for any unfortunate 
about to be interpolated in the circuit of the 
shrieval dynamo to consult an electrical 
expert. He will get some information which 
may save his life. A good electrician would 
recommend a coat of invisible varnish 
applied to the body. A person thus pro- 
tected would be as invulnerable as Achilles, 
Hair oil, being a good insulator, if freely 
applied to the head, would go far towards 
keeping the current out of the brain. 

The general useof hair oil does not receive 
aesthetic sanction, but as part of an ante- 
mortem, or rather, anti-mortem, toilet, it 
would certainly be in good form. An in- 
ventor, of this city, has devised an apparatus 
to be worn under the clothing by means of 
which the most powerful currents are ren- 
dered harmless. A close fitting undershirt 
of tinsel would protect its wearer against avy 
current which might attack the body. The 
thick, tough-skinned palms of the horny- 
fisted son of toil are proof against almost any 
current short of a stroke of lightning, and a 
bare footed street Arab could safely walk on 
electric wires which would paralyze less cal- 
Joused soles. An incident has recently been 
reported which is of the deepest significance. 
A lad who was apparently dead from con- 
tact with an electric wire, was restored to 
consciousness by being touched with the 
wire again, in the excitement attending his 
removal. This would be, if true, a remark- 
able instance of like curing like, and ulso 
shows a possible way of defeating the ends 
of justice. 

It is clearly apparent that the conditions 
necessary for electrical killing are affected by 
obscure and unthought-of causes, and while it 
is not likely that a criminal could completely 
protect himself against electric currents, he 
may present himself for the death chair, either 


accidentally or otherwise, in such an elec- 
trical condition that electrical execution wil! 
become electrical torture. No one can say 
what will be the effect of an electric current 
on a subject worked up to the highest degree 
of nervous excitement. What physician has 
not given, with safety, to a patiént suffering 
intense pain, a dose of morphine, which 
would be sure death under normal con- 
ditions ? 

In view of all the arguments that can be 
brought against electrical killing, it is 
clearly in the interest of humanity and 
science that such an inhuman Jaw should be 
blotted from our statute books. 





== 


A RIVAL TO ELECTRIC TRACTION. 


Electric traction engineers in England are 
finding a rival to their systems in a new 
method of driving street cars recently tried at 
Chester. This is a low pressure compressed 
air system, which Prof. Unwin, F.R.S., 
pronounces, after a series of experiments, 
as being practical and less costly than horse 
traction. 

In this system the air is compressed to 170 
Ibs. per square inch at a station, and is deliv- 
ered in tubes laid at long intervals alongside 
the track, just below the roadway. A supply 
of air is picked up along the route by the 
car, as a fresh charge becomes necessary, 
and is stored in a receiver. The operation 
of charging is simple, and only occupies a 
few seconds, being performed automatically 
throughout. The car is started by admitting 
air into the motor, which is a Rigg’s four 
cylinder engine. 

Electrical engineers engaged in traction 
work will be interested to learn that there is 
a rival in the field other than the cable, but, 
like ourselves, they will be inclined to lay 
heavy odds on electricity as the ultimate 
winner of the race for supremacy on the 
field of rapid transit. 
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CORRESPONDENCE. 


Electrical Happenings in Boston, 
Chicago, Washington, St. Louis. 





OUR BOSTON LETTER. 
Henry R. Worthington’s New England 
department—through Manager J. B. Bet- 


ton—has furnished the Blue Hill Electric 


Light Station, Canton, Mass., with a 
Worthington independent condenser and 
feed pump. 

Mr. Dustin Killicut for several years an 
Electrical Inspector for the Boston Fire 
Underwriters’ Union, resigned April 1, to 


accept a position with the Simplex Electrical 
Company, of this city, Congratulations on 
both sides are in order. 

Wellesley, Mass., through its selectmen, 


has obtained permission from the Legislature 
to construct an electric light station and 
maintain a system of electric lighting. Mr. 
p, (. Livermore, of the above named town, 
is one of the most active of the promoters of 
the proposed enterprise. 

increase of Stock.-—A dispatch to the 
3oston Globe, under date of April 4th, reads 
as follows: At the special meeting of the 
stovkuolders of the Thomson-Houston Elec- 
tric Company, at Middletown, Conn.,to-day 
(Saturday), more than two-thirds of its 


capital stock was represented, The object 
of the meeting was to decide whether the 
stockholders would vote to increase its 
common capital stock by 120,000 shares, the 
par value of which is $3,000,000. The vote 
upon the increase was unanimous. The 
capital stock of the company as now author- 
ized by its stockholders is as follows : 
Common stock (issued). .............2.00. $4,500,000 
Cor »n stock (authorized at this meet- 

3,0.0,000 
1,000,000 


Pre ferred stock (issue of July 1, 1889). aes 
3,000,000 


Preferred stock (authorized Dec. 18, 1889) 
Patt: 4 <scusonslepnongy Gaebammene $11,500,000 
he Schaefer Electric Manufacturing Com- 

pany, of this city, will have its new *‘ high 

voltage” incandescent lamp ready within a 

fortnight. President Leopold Schlegelmilch 

reports Schaefer lamp business as active, and 
prospects for a healthy Spring business very 
encouraging. 

The Russell Electric Lamp Company, of 
this city, regarding which announcement 
was made in our last week’s number, has 
several of its new arc lamps on exhibition at 
No. 85 Water street. 

New Cut-out Rosette.— Messrs. H. E. Swift 
& Company, manufacturing electricians, this 
city, have about ready for the trade a new 
cut-out rosette, possessing novel features, 
among which are its waterproof and fire- 
proof cap and base. 

New Journal Bearing.—The anti-friction 
roll journal bearing, manufactured by the 
Tripp Manufacturing Company, of this city, 
is being sold in large quantities among 
electric car manufacturing companies in 
this country and abroad. This bearing is 
coustructed on a new principle by which 
the axis of the rolls are kept in line with the 
axis of the shaft. The journal boxes are 
dust proof, and, it is claimed, that one 
lubrication will answer for one year’s con- 
stant service. 

A Compound Engine Heater (new type), of 
200 horse-power, manufactured by the 
Wainwright Manufacturing Company, of 
this city, has been added to the steam plant 
equipment of the Blue Hill Electric Light 
Company, at Canton, Mass. Another heater 
of 400 horse-power (same type and make), 
has been furnished the power station of the 
Wilmington City Electric Railway Com- 
pany, Wilmington, Del. 

The Blue Hill Electric Light Company’s 
new station at Canton, Mass., is finished and 
its dynamo and power machines and steam 
plant equipment in position and ready to 
Start up. The Westinghouse system will be 
used—consisting at present of 750 incandes- 
cent (alternating) lights and 35 Waterhouse 
ure lights. Orders are already in hand 
which take the entire are light capacity of 
the station. These include commercial as 
well as the street lights. The station was 
erected and the equipment installed under 
the direct supervision of Mr. F. E. Alexan- 
der, district (New England) engineer of the 
Westinghouse Electric Company. 

Waltham, Mass.—Because of increasing 
business, the electric company will install a 
new 800 horse-power engine and machinery 
sufficient to furnish power for 2,500 incan- 
descent and 300 arc lights, and to construct 
an addition to their power house of 62 feet 
in length. 

Concord, N. H.—The mayor and aldermen 
voted last week—7 to 5—in favor of allow- 
ing the directors of the horse railway to use 
electricity on their cars, and to select the 
system they choose. This vote reverses the 
former action of the board, and is a victory 
for the horse railway, whose officers intro- 
duced the single trolley system. After the 
adoption of this vote, a notice was filed by 
the New England Telegraph & Telephone 
Company, that it would hold the city re- 
sponsible for all damage to its plant, caused 
by the use of the single trolley system. 

Proctor, Vt.—The Vermont Marble Com- 
pany’s mills will be served with electricity 





for lighting purposes. It will be necessary 
to build a station for the dynamos and other 
ap.aratus. Arc lamps will be used to illu- 
minate the quarries, yards and large build- 
ings, while incandescent lights to about the 
number of 500 will be used in the mills and 
other buildings. The Thomson-Houston 
Electric Light Company has the contract for 
the work. 

Electric Light and Gas Consolidation.— 
The Methuen Gas Light Company, Methuen, 
Mass., has purchased a 750 alternating light 
machine and a 35 arclight, both of the West- 
inghouse system. 

Electric Railway for Woonsocket, R_1.— 
Directors of the Woonsocket Street Rail- 
way Company have voted to equip their 
road with Thomson-Houston electric moturs 
and overhead trolley system. 

The Electric — Companies of Woburn 
and Somerville, Mass., report increase in 
lighting capacity of their respective stations. 
The business of both companies (commercial 
and street lighting) show a healthy growth ; 
and they are easily paying six per cent. out 
of their net income. 

New England Electric Company, of this 
city, agents of the Sprague Electric Railway 
and Motor Company, has installed in Boston 
very recently, Sprague electric motors as 
follows: Two horse-power at A. E. Rowe’s 
machine shop ; ten horse-power at Brooks’ 
Bank Note and Lithograph Company ; and 
20 horse-power operating two elevators at 
Nos. 88 ard 42 Lincoln street; also, 25 
horse-power running machinery at H. M. 
Kingman’s shoe factory, Brockton, Mass. 

Electric Cars for Concord, N. H.—At a 
meeting of the Concord aldermen, on Tues- 
day evening, March 11, it was voted to grant 
the «oncord Railway Company the right to 
use electricity for the propulsion of its cars. 
The single trolley wire system will be used. 

Electric Cars for Waltham, Mass.—On 
Monday evening, March 24, the committee 
on streets of the Waltham Board of Aldermen 
recommended that the Newton Street Rail- 
way Company be allowed to use electricity 
as a motive power on the cars used between 
and in the towns named. 

Limiting Electric Car Speed.—At the 
meeting of the Boston Board of Aldermen, 
last Monday, the committee of the whole 
reported the following, which was adopted : 
No person having the control of the speed 
of a street railway car shall allow the same 
to go in the city streets at a speed greater 
than seven miles an hour, nor in the suburbs 
at arate of speed greater than 12 miles an 
hour, nor shall he allow such car, in turning 
a corner, to go faster than four miles an 
hour. 

Telephone Service to be Improved.—The’ 
directors of the Southern New England Tele- 
phone Company, at their recent meeting, in 
New Haven, Conn., adopted plans for a 
proposed new building in that city, which 
will cost about $20,000. For some time past 
there has been considerable complaint made 
about the poorness of the telephone service, 
which was caused mainly by induction. At 
the meeting, it was voted to lay about 10 
miles of subways in Hartford, Conn., to 
carry tbe wires underground. In order to 
do this, the company will be obliged to go to 
an expense of about $35,000. 

Tropical American Telephone Company.— 
Business has increased so rapidly with this 
company since the first of the year, that it has 
become necessary to employ several addi- 
tional assistants at the company’s home office 
in this city ; and also add to the force of its 
several branches, respectively. Hereafter 
the company will carry stocks of telephone 
goods in four different citieson the Atlantic 
seaboard, from which steamers connect 
between them, respectively, and ports 
in South America and Central America, 
thus facilitating promptness in filling export 
orders. The company ts about to issue a 
pamphlet which will contain a description of 
its telephonic rights in the territory it 
controls. 

Storage Batteries for Street Car Service. 
—Col. E. H. Hewins, manager Union Elec- 
tric Car Gompany, this city, read a paper 
‘‘On the Application of Storage Batteries to 
Streeé Cer Propulsion.” at a well-attended 
meeting of the Society of Arts. held at the 
Institute of Technology, Boston, Thursday 
evening, March 27. 

Electric Stocks.— Boston quotations at 
closing hour of the Exchange, Saturday, 
April 5, were as follows : 

Thomson-Houston Electric Company. ....... 584. 
sa wi bed **" Preferred. 257%. 
- * . “ Series C.. 164g. 
-™ - “ Series D . 754. 

Thomson Electric Welding Co ........... .. 230. 


European Welding Co............. 113. 
Westinghouse Electric Co................++5- 45. 
Fort Wayne Electric Co. .............cesceeee 15. 
Edison Phonograph Doll Co ......... co cce 
TELEPHONE : 


BRN Us aie ob ie.dc cnesesiee covceses 218. 






Tropical American. pene eoes, aan 
National Tel. Mfg. Co. (acoustic)........ 65 
Mass. Pulsion Tel. Co. (acoustic)........ 2. 
Boston, April 5, 1890. . 








After numerous delays and various troubles, 
the Brush Electric Company, of Cincinnati, 
has secured the contract for lighting the city. 





OUR CHICAGO LETTER. 


W. P. Adams, of the International Thom- 
son-Houston Company, through Chi- 
cago this week trom Mexico en route to 
Boston, 

Personal.—Ernest Hoefer left Friday for 
an extended trip through the South.—Wm. 
D. MacQueston, New York, was a recent 
visitor in the city.—H. P. Lucas has severed 
his connection with Holmes, Booth & Hay- 
dens, and has accepted a position as manager 
of the supply department of the North- 
western Electric Construction and Supply 
Company, St. Paul, Minn. 

Wm. Hood, western representative of the 
New York Electrical Accumulator Com- 
pany, closed a contract last week to furnish 
120 tifteen-L cells of storage battery for 
lighting the Turkish baths, laundry and 
corridors throughout the Palmer House. 
The cells will be arranged in three series, 40 
in each. 

The Banks Cregier-Milton Weston Conduit 
Ordinance was defeated in the council Thurs- 


day night last, by a vote of 40 to 19, and the 


following order adopted unanimously : 

Ordered, That the superintendent of the city 
telegraph send to the city council at its next regu- 
lar meeting, a full and detailed statement of all 
wires belonging to or connected with the police and 
fire alarm telegraph ee and under his charge 
by virtue of Section 797 of the municipal code, and 
he shall also report to the council at the same time 
all conduits owned, controlled or used by the city 
for the purpose of ing its wires, giving the 
location of each conduit and cost of the same to the 
city, and also report the number of poles owned by 
the city upon which said wires are carried and the 
cost or value of same, and on what streets and 
alleys said poles are placed, so that the city council 
may of full information as to the value 
of its poles and fire alarm system, as to wires, poles 
and conduits, and also whether or not the city can- 
not use its poles and fire alarm systems for the 

of — to its citizens poles and fire 
alarm boxes or calls. 

The Thomson-Houston Company report the 
following sales this week: Illinois Steel 
Company, Bay View, Wis., 35 arc and 50 in- 
candescent lights; Oakland Gas Light and 
Heat Company, Oakland,Cal., increase of 35 
are lights; John Kranz, Chicago, 300 in- 
candescent; Laredo Improvement Com- 
pany, Laredo, Texas, 100 arc and 1,800 
alternating incandescent lights (these lights 
will be used in lighting the city); A. H 

tevell & Co., exchange of a gas engine for 
a 10 horse-power motor; the Inter-Ocean 
building, Chicago, 300 incandescent lights. 

J. H. Reid, in addition to his other work, 
has become the Western representative of the 
Easton Electric Company, covering all 
territory West of Ohio. As Western man- 
a-er of the Mather Electric Company, he re- 
ports the following sales : Davidson Theatre, 
Milwaukee, Wis., 1,600 incandescent and 10 
arc ; 250 incandescent lights to be used for 
lighting the new passenger and freight 
steamer of the Goodrich line, now under 
construction at Manatowoc, Wis. 

April 5, 1890. D. B. D. 


OUR WASHINGTON LETTER. 

The Li iting of the New Custom House and 
Post ce Building at Baltimore, Md., 
promises to be one of the most satisfactory 
installations yet made under the jurisdiction 
of Superintendent Powell, of the Treasury 
Lighting Bureau. The Waterhouse Electric 
Lighting Company, of Baltimore, secured 
the contract, in competiton with other lead- 
ing companies, and, although a very short 
time was allowed for the work, compicted it 
in time. Mr. Powell and the contractors 
spent several days and nights in getting the 
work finished, and the current was turned 
on only half an hour before the Secretary of 
the Treasury and the Postmaster-General 
arrived to inspect the building, no oppor- 
tunity for testing the wires or lamps havivg 
been had. The plant proved to be in good 
order, and everything worked successfully. 
Sixteen hundred Thomson. Houston 16 can- 
dle-power lamps are supplied with the 
alternating current by the Slattery system. 
Fort Wayne Jenney Converters are located 
in a basement room devoted exclusively to 
the purpose. 

Course, the Paper Controlling Votes Gets 
the Patronage.—The work of installing an 
extensive electric lighting plant in the New 
York Navy Yard has been postponed. 
Some months ago the Navy Department 
awarded a contract for this installation to 
the Brush Electric Company. The contract 
was drawn to cover not only the present 
work, but large extensions to be made in 
future years. For this work the company’s 
estimate was considered high and the gov- 
ernment insisted on a stipulation that it 
should be at liberty to require its perform- 
ance at either the contract price or at market 
rates whenever it should be done. This 
arrangement the Brush Company did not 
regard as advantageous to its interests. The 
department will now prepare a new plan for 
this yard, which will include electric weld- 
ing, electric power, etc., and, at some future 
time, advertise for bids. As the depart- 
ments’ advertising is considered as a species 
of government patronage, interested parties 
should study the politics of the United States 
‘Navy and those local newspapers that con- 
trol the most;votes. . 

Commander John S. Newell, the successor 
of Commander Bradford as superintendent 
of the Naval Electric Bureau, has arrived at 





Washington and assumed charge of the 
work of the office. 

A Bill recently introduced in Congress, 
proposing to charter the Washington and 
Great Falls Electric Railway Company, 
stipulates that ‘‘the corporation shall oper- 
ate its road by electric power.” The route 
of the road is six miles up the Potomac 
River from Washington. Capital, $250,000, 
and Mr. James L. Barbour, of Washington, 
D. C., is the man to send electric catalogues 
to. That is all that need be done at present. 

Numerous Bills in Congress authorizing 
the construction of bridges over navigable 
rivers, contain the provision that ‘equal 
privileges in the use of the bridge shall be 
granted to all telephone and telegraph com- 
panies, and the United States shall have the 
right of way for postal telegraph purposes.’ 
It might be a useful thing to provide for elec- 
tric light and power wires in the same way. 

The Tariff Bill, as agreed upon by a ma- 
jority of the House Committee on Ways and 
Means, contains some items of interest to 
readers of the Review. Among them are 
the following : 





Og eee 6 cents per pound. 
Bichromate of potash. — . ve 
Murtatic @08d.... ..ccccccccses 44 cent ” 
Sulphuric acid............... . ie » 
Bichromate and chromate of 

GE ecccss oe cscoscvecsccces 8 cents “* 
Sal-ammoniac..............+-. % cent » 
OO ee 2 “cents “ 
SEED cccccccccccccccccces _~ | * 

eee 2 * . 
Zine, in blocks or pigs....... 14% =“ ? 
Copper (now 4c. per pound)... 2 = * 


Aluminum, manufactured or 

crude (now on the free list).. 35 ad valorem. 
Mica (now on the free list)... 35% “ 

Iron or steel wire, not smaller than No, 10 
wire gauge, 114 cents per pound ; if galvan- 
ized, one-half cent additional. All iron or 
steel wire valued at more than four cents 
per pound shall pay a duty of not less than 
45 per cent. ad valorem. G. C. M. 

Washington, D. C., April 5th. 





OUR ST. LOUIS LETTER. 

The City is at Last promised electric lights 
by May list. The Wood lamp has been 
substituted for the Jenney ; the boilers and 
engines at the power house have been tested, 
and every night some city circuit is turned 
on for testing purposes. The decision of 
the Board of Public Improvements in favor 
of the Wood lamp was somewhat of a sur- 
prise to the public. In view of the fact that 
six months ago this same board had been 
shown and acquiesced to the superiority of 
the Jenney over all other lamps, it did not 
seem probable that they would contradict 
this opinion. This was done, however, after 
a severe test was given the Wood lamp, and 
now nothing impedes the progress of the 
Municipal Electric Company’s work. Mr. 
Ayer, superintendent of the company, said 
that about 1,700 7 would be swung and 
in use by May Ist. The plant of this com- 
pany is a very large one, embracing a 
battery of 20 boilers, and contains eight 500 
horse-power engines. 

An Injunction was taken out against the 
Postal Telegraph Company, restraining them 
from taking any action against the Mis- 
souri Electric Light Company’s wires, now 
strung on their poles, until the matter had 
been looked into. The Missouri Company 
claim, that by their contract with the city, 
they can string their wires on any pole, pro- 
vided they give notice to the owners ; this 
the Postal Company deny. As all the wires 
for the alley lighting are strung on these 
poles, it is quite a serious question. 

Suburban.—Electric City, Ill.: Itis pro- 
posed to light this town by electric lights 
entirely. 

Warrensburg, Mo.: The Warrensburg 
Electric Company, of Johnson County, has 
filed articles of incorporation. The capital 
is $25,000. The incorporators are James 
Christopher, James Eades and Geo. Shaw. 
The intention is to manufacture, generate 
and sell electricity for lighting, heating, and 
as a motive power. 

Belleville, Ill.: The Belleville Electric 
Light and Coal Company filed articles of 
incorporation. Capital, $70,000. Incorpo- 
rators, John Brosius, Geo. Knohilock and 
John Thomas. This company has just 
bought out the St. Clair Steam Supply and 
Electric Light Company. ). H. B. 

St. Louis, Mo., April 5th. 





Col. Henry C. Davis, ex-president of the 
Electric Club, and Mr. F. E. Pettingell, 
Boston, well-known electrical men, returned 
to the United States, Monday, in the 
‘© Umbria.” 





Invitations have been issued by the Brook- 
lyn Edison Electric Illuminating Company, 
to visit and inspect their new station and 
show rooms on Pearl street, near Myrtle 
avenue, on April 8th and 10th. 


Mr. Geo. D. Allen, secretary and general 
manager of the Excelsior Electric Light 
Company, died on March 28th, at his home 
in Brooklyn. Mr. Allen was a gentleman 
of energy and force, for years identified 
with electric lighting, and will be missed by 
a large number of the early workers in the 
electrical field. 
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«*, The American Bell Telephone Com- 
pany bas begun equity proceedings in the 
United States Court, at Philadelphia, for 
injunctions to restrain 27 parties from using 
telephones alleged to be infringements upon 
the company’s patents. 


»*, The Assembly committee on elec- 
tricity, last week, listened to arguments on 
the Clark telephone charges regulation bill. 
Frank 8. Gardner, James Talcott and Simon 
Sterne, of New York, counsel for the Tele- 
phone Subscribers’ Association, of New York 
city, were present, claiming to represent 
5,000 telephone subscribers in New York 
and Brooklyn. They urged that $80 a year 
for a telephonc would give a fair profit in 
New York city. 

———_e =e ——_ 
The Telephone in Germany. 

The telephone service is admirable, as is 
testified by the public appreciation, their 
being over 10,000 instruments in use in 
Berlin. There are no private telephone 
companies in Germany, the telephone, like 
the telegraph, being a branch of the postal 
service. The price for telephone service is 
low, the annual charge for an instrument 
being 120 marks, or something less than $30. 
The long distance service between the prin- 
cipal cities of the empire is being rapidly 
introduced. A telegram received for a 
person who has a telephone is at once de- 


livered orally from the central office, and 
the written message then forwarded by the 
local post. Likewise a telegram is trans- 
mitted by the sender to the telegraph office 
by telephone. The telephones in use are 
manufactured by Siemens & Halske, the 
electricians. 





A Novel Wire for Telephone Service. 

The principal office of the Simplex Elec- 
trical Company, in the Hathaway Building, 
this city, has private telephonic connection 
with an office at No. 122 Milk street. This 
line consists of two insulated wires (one of 
iron and the other of copper) entwined 
about each other yet perfectly separated by 
an insulated cord, thus preventing a short cir- 
cuit. These wires pass through an enor- 
mous number of electric light cables and 
wires (side by side with them on poles and 
structures) fora distance of three-quarters of 
a mile ; and at the terminals is an ordinary 
Bell telephone instrument. 

By request recently of Col. A. F. Mason, 
the company’s general manager, I called up 
the Milk street office referred to, and, for 
several minutes, carried on a conversation 
in low tone of voice, or whisper, with a 
gentleman at other end of the line. Some 
of my questions and replies were made with 
my back to the telephone instrument, and 
again, when standing several feet distant 
from the transmitter. Every word, in low 
tone or whisper, uttered near the instrument 
at No. 122 Milk street, came clearly and 
distinctly over the line; and to my great 
surprise, not the slightest induction was per- 
ceptible. 

Apropos to the discussion following the 
reading of Mr. W. J. Denver’s paper before 
the Boston Electric Club, Monday evening, 
March 24. Col. A. F. Mason, stated: 
‘* That the Simplex Electrical Company is 
prepared to construct telephone lines under 
the most difficult conditions, as related 
to induction, that can be found; and to 
guarantee that the lines shall be entirely free 
from any disturbances by induction, and be 
as silent as the grave.” This company, as 
is a well-known fact, is amply responsible 
and fully able to carry out any contract it 
may make, We os 

Boston, Mass., March 29. 


—_——“o—__———_ 
How it Feels to be Hanged. 
A correspondent of the New York Sun 
writes as follows: 


‘‘The plea for execution by electricity, I 
believe, is its painlessness. Hanging is 
equally painless and certain. Some years 


ago in France many criminals were sent to 
the South, where, in a desolate, rocky coun- 
try, they were employed daily in the open 
air, barefooted, imperfectly clothed and 
badly fed. The suffering was fearful. 





‘“‘The men condemned to this lot were 
confined for a time in the Conciergerie at 
Paris. From time to time a gang would be 
sent off. The sufferings of those that were 
sent tothe South were soon known to their 
comrades in Paris, and an epidemic of 
suicide broke out in the Conciergerie. The 
convict would fasten the leg or some part of 
his garment around his throat. A bone 
from his meals, or some similar object, 
would be driven firmly into the crevices of 
the wall as high as he could reach and then, 
a noose being made, rising on his tocs he 
would fasten it to the bone. Lifting his feet 
he was soon lifeless. In the convulsion 
which occurred previous to death he would 
kick vigorously on the walls, producing 
some noise. After several suicides had thus 
occurred, the guards became more careful. 
On hearing the kicking, the guard would 
rush to the door, unlock it, and cut down 
the suicide. A number of these were resus 
citated, and when questioned all said that 
their only sensations were a feeling of light- 
ness, as if floating in ether ; no pain, a ring- 
ing in the ears, and insensibility. 

‘Twice I have been nearly asphyxiated. 
Once when a boy, before 1 could swim. 
Bathing in the East River somewhere near 
what is now the foo! of Delancey street, while 
venturing a little too far I stepped into a 
hole. Immediately the feeling of buoyancy, 
the flash of light, the ringing in the ears, 
occurred. I made mechanically a step or 
two and was out of the hole and of danger. 
The second time occurred after I was of 
mature age. I was eating a biscuit, when, 
from some surprise, 1 drew a quick breath, 
and drew some crumbs into the larynx. The 
same sensations followed, but I coughed 
and got rid of my strangulation.” 

Lye ae 
A Modern Telephone Exhibit. 


The American Telephone and Telegraph 
Company (long distance) and the Metropolitan 
Telephone and Telegraph Company, of this 
city, have united with the Edison Company in 
the electrical exhibit at the Lenox Lyceum, 
which was opened this week in this city. 
This is probably the most comprehensive 
and interesting modern telephone exhibit. 
No similar telephone exhibit, we betieve, 
has ever been made, in fact, it is only within 
the last year or two that it has been possible 
to make such a showing of the excellency 
of this wonderful instrument for transmit- 
ting speech long distances, 

In the Lenox Building, Fifty-ninth street 
acd Madison avenue, 100 sets of telephones 
have been placed and are connected with the 
Broadway Theatre and the Casino, where 
comic operas are being performed, so that 
all who desire may hear the music at each 
performance while seated in the exhibit 
building. 

The loud telephone, specially adapted to 
take music and transmit it, has been parti- 
tioned off, and by this means, persons sitting 
in this parlor may hear words and music 
from a distance, without placing the receiver 
to their ears. A monologue and music from 
Boston will also be heard over the long dis- 
tance lines. 

A large portion of the Paris telephone ex- 
hibit will be on exhibition here. A number 
of booths have been fitted up, and visitors 
will have the privilege of talking to any of 
the cities in the system for a small charge, 
the proceeds of which will go to the benefit 
of the objects of the Lyceum. 

It is a remarkable fact, if true, and it is 
very probable, that, although it is known 
there are over 100,000 telephone talks a day 
in the city of New York, there are probably 
a million people living in this city who have 
never yet talked over a telephone. At first 
blush this would seem impossible, but as 
there are only 8,000 telephones in use in the 
city, it is the opinion of a number of practic- 
al and observing men in the telephone busi- 
ness that the above statement is a true one. 
A person who has never talked over a tele- 


phone has undoubtedly missed an experi- 
ence. Just what that experience is depends 
somewhat on the telephone and a good deal 
on the speaker, as well as the listener at the 
other end of the line. Thetelephone instru- 
ment has had to bear a great many of the 
gibes and witticisms of the witty writers of 
the day, yet the wonderful success that has 
grown out of this delicate apparatus and 
gentle, undulatory electric current, is one of 
the wonders of the age. 

The person who, for the first time (having 
been accustomed to the use of local tele- 
phony service), uses the improved long 
distance instrument is filled with astonish 
ment and gratitude. Long distance tele- 
pshony ia pronounced and growing success, 
and its future no man can to-day predict. 





Gladstone from the Phonograph. 





THE BRITISHERS WILL HEAR TECUMSEH 
SHERMAN’S VOICE. 


A few days since, an audience of Amer- 
icans listened to the voice of William Ewart 
Gladstone, in the Equitable Building, on 
Broadway. 

The occasion of the gathering was the de- 
layed arrival from England of a phono- 
graphic message from Mr. Gladstone, ad- 
dressed to the American co operative build- 
ing and loan associations, which was in- 
tended for use at the public meeting in the 
Cooper Union, on the 14th. Colonel Gou- 
raud, chairman of the reception committee, 
invited a committee of gentlemen to meet 
at the Lawyers’ Club one afternoon to 
listen to this message. 

About 150 gentlemen were present in the 
Law Library, half of whom were delegates 
from various building fund associations. 
Colonel Gouraud explained to the audience 
that a letter was sent to Mr. Gladstone about 
six weeks ago requesting him to send a 
phonographic communication to the loan 
associations. On the afternoon of the 7th 
of March, Mr. Gladstone called at Colonel 
Gouraud's residence, Wessex House, Lon- 
don, and dictated to a phonograph the mes- 
sage which was to be reproduced. Colonel 
Gouraud introduced as chairman of the 
meeting to receive the words of the Grand 
Old Man of England, General Sherman, the 
Grand Old Man of America. 

General Sherman said that the audience 
assembled was worthy of listening to the 
British statesman, and then he called upon 
Mr. Gladstone to speak up. 

The phonograph was placed upon the 
table, Colonel Gouraud took from a box the 
carefully packed cylinder which bore the 
impress of Gladstone’s voice. He explained 
that the cylinder had been tested but once 
since its arrival in this country, and had been 
found to be in perfect condition. Handing 
it to General Sherman, Colonel Gouraud 
said : 

‘* General, here is Mr. Gladstone; don’t 
drop him.” 

‘*V’ll hold him with both hands, as well as 
in my heart,” was the veteran’s reply, and 
he tenderly took the black cylinder. 

Mr. Wangemann, of Edison’s laboratory, 
adjusted the cylinder in the phonograph, 
attached a speaking trumpet or big cone to 
throw out the sound, and while the audience 
kept perfect silence the apparatus was put in 
motion. 

After the message had been repeated once, 
three pairs of rubber ear-pieces were attached 
to the machine, and General Sherman, Gener- 
al Porter and British Consul-General Booker, 
listened to a repetition of it by means of 
these aids. They said they heard it with 
great distinctness and that all the modula- 
tions and individual characteristics of the 
voice were faithfully reproduced. Consul 
Booker, who is familiar with Mr. Gladstone’s 
voice, said the production was perfect. 
This is the message as the gentlemen heard 
i - 

‘‘The purpose of the meeting on the 14th 
may, I conceive, be summed up in two 
words—self help and thrift—and I cannot, 
although much occupied, refuse to send to 
it a few words of congratulation and 
good will. It is self-help that makes the 
man, and man making is the aim which-the 
Almighty has everywhere impressed upon 
creation. It is thrift by which self-help for 
the masses, dependant upon labor, is princi 
pally made effective. For them thrift is the 
symbol and the instrument of independence 
and of liberty, indispensable conditions of 
all permanent human good. But thrift is 
also the mother of wealth, and here comes a 
danger into view, for wealth is the mother 
of temptation, and leads many of its possess- 
ors into a new form of slavery, more subtle 
and not less debasing than the old. From 
this slavery may all lands, and especially all 
lands of the English tongue, hold themselves 
forever free.” 

President Frederic R. Coudert, of the Bar 
Association, submitted a series of resolutions 
which the meeting requested General Sher- 
man to speak into the phonograph and send 
back to Mr. Gladstone. 





Mr. Thurber’s Reasons for a Posta) 
Telegraph System. 

The following is an abstract of a very 
strong argument made before the Post Office 
Committee, by Mr. F. B. Thurber, of New 
York : 

In the testimony of Dr. Green, the presi- 
dent of the Western Union Telegraph 
Company, he stated: ‘‘ There is nobody 
who patronizes the telegraph asking for 
postal telegraph,” and I wish to rebut that 
statement by showing what the sentiment 
upon this subject really is among busincss 
men generally. 

The argument that but a small part of 
our population pow use the telegraph, is no 
argument at all. When the postage on 
letters was high, but few people wrote let- 
ters ; but with the cheapening of postage to 
an extent which could never have been ven- 
tured upon by a private corporation, the 
use of the post office became almost uni- 
versal, and the same result would follow 
from the government establishing a re.| 
postal telegraph, with reasonable tolls. {yn 
stating how few persons use the telegraph), 
the opponents of a postal telegraph furnis)) 
the strongest argument in favor of one. 

The United States is the only country on 
the face of the globe of any importance 
where this most important means of trans 
mitting intelligence is not owned ani 
operated by the postal department, and it 
seems an anomaly that the most progressive 
nation on the face of the earth should be 
the most unprogressive in this respect. 

It can only be explained by the fact that 
certain farsighted private individuals saw its 
great value when used as a machinery in 
private hands to tax the public, and the 
master minds in the great corporation which 
pow controls the telegraph business of the 
United States, have steadily associated with 
them the most influential men in the finan 
cial and political worlds. The list of names 
in the board of directors of the Western 
Union Telegraph Company is, to-day, an 
answer why the public cannot have thi 
great boon of a pustal telegraph given them. 
They are the men who control the great 
railway corporations of the country, and th 
controlling influence over national legislation 
which these great organizations exercise, is 
well known. 

No such list of names can be found in the 
direction of any other corporation in this 
country. Every name represents some great 
interest. They are the richest and best in 
the financial world. They rank as our best 
citizens ; their names are found scattered 
throughout the religious and charitable 
world, but in the matter of transmitting in- 
telligence, their interest diverges from that 
of the general public, and it remains to b« 
seen whether 65,000,000 of people, or th« 
comparatively few stockholders which these 
men represent, will be able to control the 
great force of electricity as applied to the 
transmission of intelligence. 

They are entitled to just treatment. Their 
property should not be taken or depreciated 
without giving a fair equivalent ; but I be 
lieve that the welfare of this country will be 
subserved by the people controlling the de- 
velopment of this great power for good or 
evil. 

— emo —— 
PERSONAL. 

Sanford S. Small has begun an action 
against the Minneapolis and American Elec- 
tro-Matrix Companies, for what he thinks is 
an attempt to freeze him out. Some very 
prominent men are included among the 
defendants, and hot times may be expected 
during the trial. 

Col. Gardiner C. Sims was a New York 
visitor last week, on his return from Vir- 
ginia, where he had organized a railway 
company. The Colonel is deserving of the 
success he has won in engineering and finan- 
cial circles, and his New York friends will 
be pleased to hear that he occasionally builds 
a railroad as a side issue to keep him busy. 

Mr. H. H. Crowell, who formerly repre- 
sented the Thomson-Houston Motor Com- 
pany, in Lynn, Mass., has recently assumed 
charge of the Syracuse office of the motor 
company for the agency of stationary motors, 
mill tramways and elevator work. Mr. 
Crowell has been very successful in Lynn, 
and, without doubt, will be fully as success- 
ful in his new field of labor. 

Mr. Fred. W. Royce, the restless and 
always ingenious inventor, of Washington, 
is reported as having again returned to his 
first love, and is devoting his days and 
nights to the problem of cooking by elec- 
tricity. The large number of friends that 
Mr. Royce has in all parts of the country 
will wish bim the fullest success, and when 
he, with his epicurean taste, announces that 
the electrical cooking apparatus is perfect, 
noone will doubt it. The Review is pleased 
to note this evidence of enterprise and per- 
sistency on the part of Mr. Royce, and wishes 
him well-rounded success. 
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The Fast Telegraphing Tournament. 

The contest of telegraph operators, which 
occurs in this city, this week, for the 
supremacy of fast sending and also for 
iccurate and clean receiving, will undoubt- 
edly result in a general improvement along 
the line of telegraph work. 





Tae Western E tectric Key. 


Mr. Fred. Catlin, of the Western Union, 
is the manager of the tournament, and is 
entered in the old-timers’ class, and it is 
quite freely predicted that he will carry off 
the honors. 

The contest, which occurs at Hardman 
Hall, this city, will occupy the afternoon 
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the tension spring and the ‘‘ play.” There 
are no trunnion screws and no trunnions. 
The bearing is knife-edge and everlasting. 
The tension spring is also an automatic 
“‘take up” of all wear, so that there is no 
lost motion, aud the key works as true after 
years of service as when new. The contact 
points are self-cen- 
tering; they cannot 
be thrown out of 
plumb, and conse- 
quently never chew 
off at the edges, 
which fault is a 
prolific cause of 
sticking in trunnion 
. keys. The action 
is firm as a rock, 
without a lateral 
tremor or shake, 
while the up and 
down motion is ab- 
solutely without 
stiffness, but as free 
and light as clock-work. 
THE WESTERN ELECTRIC KEY. 

This key is one of the Western Electric 
Company’s productions. It is beautifully 
made, occupies very little space, and has but 
one adjustment. There is absolutely no 
lateral motion, no sticking and no wobbling 
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THE GREELEY 
and evening of Thursday, and from the 
evident interest it has attracted will be 
largely attended. The manufacturers of 
telegraph keys and sounders very naturally 
take quite an interest in the tournament, and 
many of them have contributed to the prize 
fund. 


We present below illustrations and de- 
scriptions of several of the keys which will 
be used on the occasion of the tournament, 
and shall announce the names of the winners 
of the contest in these columns next week. 

THE ‘‘ VICTOR” KEY. 
This cut shows the ‘ Victor” telegraph 





key manufactured by The E. 8. Greeley & 
Company. Thisis the instrument on which 
the fastest time in the world bas been made. 
At the tournament held in this city on April 
5, 1885, 500 words were sent in 10 minutes 
and 82 seconds. 

There are only two points of adjustment, 








Kry—‘‘ VIcToR.” 
about. The heavy piece of the steel spring, 
shown on top at the back, protects the 
thinner part from too heavy or sudden 
strain. F 
THE NEW HAVEN CLOCK COMPANY'S KEY 
AND SOUNDER. 
The electrical department of the New 





Haven Clock Company makes the key and 
sounder shown in the above cuts. The 
sounder follows the general construction 
adopted by most manufacturers. A feature 
of the key is that the lever is made of 
malleable iron drop-forged. This material 
is said to possess elasticity to a high de- 








New Haven Crock Company’s Key anp SouNnDER. 





trunnion key, manufactured by J. H. Bun- 
nell and Company, are shown in the accom- 
panying illustrations. These instruments 
are the latest design sent out by this firm 
and are recognized as standards of excellence, 
combining lightness of construction with 
durability. The key is fitted with hardened 
platina points so that sticking is impossible. 
The sounder requires a very small amount 
of local battery. 





A New Orleans Tournament. 


The telegraph operators of New Orleans 
will take part in a trial of speedy telegraphy, 
on April 20, under the following rules : 

Rule 1.—This contest shall be known as 
the First Southwestern Fast Sending Tourna- 
ment. 

Rule 2.—There will be three classes, to 
be known as Class A, Class B and Class C. 

Rule 8.—Class A, open to all operators in 
southwest who have an authentic record of 
at least 85 words per minute. Prize.—Gold 
medal, suitably inscribed, value $25. 

Class B, open to all New Orleans operators 
with an authentic record of 25 words per 
minute. Prize.—Silver medal, suitably in- 
scribed. 

Class C, open to all New Orleans operators, 
other than above mentioned. Prize.—Silk 
umbrella. 

Rule 4.—Three judges and one time- 
keeper, who have been selected on account 
of their judicial fitness, shall decide who is 
entitled to respective prizes. In case of a 
disagreement between the judges the majority 
shall rule and their decision will be final. 

Rule 5.—Five minutes shall be given the 
contestants to prepare. At the call of ‘‘ time” 
the contestant must be ready or forfeit his 
privilege. 


Rule 6.—The first 500 words of the Con- | 


stitution of these United States shall be the 
material for transmission. 

Rule 7.—Entries open until April 15, 
1890. 

Chief night operator E. J. Davis, of the 
Western Union Telegraph Company, is the 
manager of the First Southwestern Fast 
Sending Tournament. 





















BuNNELL Key AND SOUNDER. 


gree, besides being hard to bend or break. 
It was only at the last moment that this 
company was able to be represented at the 
tournament, on account of the re-organization 
of the electrical department of the company. 
BUNNELL’S KEY AND SOUNDER. 
The ‘‘ giant ” sounder and steel lever solid 








.... H. Kierbow, of Atlanta, has entered 
suit against the Western Union Telegraph 
Company, for failing to deliver a message 
addressed to him until 15 hours after it had 
been received at the company’s office. The 
dispatch reached Atlanta March 26, but did 
not get to Mr. Kierbow till nextday. He 
claims $100 penalty for such neglect under 
the law. 











..-- It is claimed, and we believe justly, 
that to John W. Mackay is due the credit of 
reducing the rate on cablegrams from 85 
cents to 25 cents per word. 

. A pointer as to government telegraph 
from the St. James Gazette: ‘‘One Lon- 
doner in a hurry to communicate with an 
other does not send a telegram or run to the 
telephone ; he simply jumps into a cab.” 


.... The bill granting telegraph com- 
panies the right to construct lines of tele- 
graph on all railroads in the State of Wash- 
ington, was passed by the Senate and House, 
last week. The bill was in the interest of 
the Canadian Pacific and Postal Company’s 
systems of telegraph, which connects British 
Columbia with Washington, Oregon and 
California. 

..-- The golden wedding of Dr. Norvin 
Green, president of the Western Union 
Telegraph Company, and Martha Anne 
English, was celebrated by a large gathering 
of their friends at their residence, in Louis- 
ville, one evening last week. They were 
married there soon after Dr. Green gradu- 
ated from the University of Louisville 
Medical School. There were many present 
| from New York and other cities where Dr. 

Green is known. 
oe 





Having Fun with a School of Telegraphy. 

Two St. Paul telegraphers entered a 
‘School of .Telegraphy,” and were informed 
| by the “Prof.” that he would teach them 
the mysteries of the art and procure them a 
job, for the modest sum of $50, in advance ; 
also that they could become proficient 
enough, in the course of four or five months, 
tv command a salary of from $50 to $75 per 
month, without the slightest trouble. They 
appeared to be wonderfully delighted with 
this very liberal offer, and meekly replied 
that they could become very good operators 
in that time, mentally adding that he was 
the most colossal liar it had ever been 
their fortune to meet. They promised to 
meet the ‘‘ Prof.” at 7 o’clock, to close the 


contract and add two more names 
to his collection of telegraphic stars, 
and, incidentally, a $100 bill to his 
bank account. Bowing themselves out 
of the ‘‘Prof.’s ” sanctum, they pro- 
<= ceeded to inspect the quarters of the 

: students. 

Entering the main operating room, 
they found it occupied by four rickety 
tables,four broken chairs, four sets of the 
poorest kind of telegraph instruments, 
and four young men who wére busily 
engaged in trying to pass the time 
away. On the opposite side of a thin 
partition was the branch office, which 
was an exact duplicate of 
the other one, with the 
addition of a few inches 
more dirt on the floor, 
and more broken chairs. 
Seating himself at one 
of the instruments, one of 
them called up the main 
office and told the ‘‘ opera- 
tor” to‘‘copy,” and start- 
ed in at about 
a 50-words-a- 
minute gait. The 
“operator” at the 
other end seem- 
ed to be para- 
lyzed,and grabb- 
ed the table as 
if he thought it 
was about to rise 
up and knock 
him down. He 
would put down 
aletter,then grab 
the sounder, to, 
as they suppos- 
ed, hold it until 
he could collect his scattered thoughts, and 
endeavor to ‘‘copy” the elegant Morse 
which was being poured into him at a 
streaked lightning gait. The boys then 
quietly made their escape, while the ‘‘ would- 
be telegraphers” were examining the sounder 
to see if it had a hot journal or was bewitched. 
At last accounts the professor was still wait- 
ing for the two suckers and the $100. 
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* * Citizens of the suburban district 
around Boston are kicking at the seven- 
mile rate of speed which the Board of 
Aldermen compelled the electric cars to 
conform to. 


* * The Thomson-Houston International 
Company has closed a contract with the 
Bremen Tramway Company, Bremen, Ger- 
many, for six motor cars and the equipment 
of two miles of track. 


* * The speed of electric cars in Boston, 
as fixed by the Board of Aldermen, is not to 
exceed seven miles an hour to th: old city 
limits, including the railroad bridge over 
Beacon strect, and 12 miles an hour beyond, 
with a limit in turning corners to four miles 
an hour. 


* * A cumpany has been formed in Lon- 
don under the name of the Argentine Inter- 
Provincial Railway Company, Limited, with 
a capital of $6,000,000, gold, for the acqui- 
sition, construction, termination, mainte- 
nance, prolongation and working of rail- 
ways, tramways, te.egraphs, telephones and 
other means of communication in the Ar- 
gentine Republic. 


* * The employés of the Citizens’ Electric 
Street Railway Company, of Decatur, Ill., 
went out on a strike a few days ago. The 
causes of the strike are long hours, poor 
pay, and the demand of the company, 
through the manager, that all employes 
should supply themselves with uniforms 
and watches and make a cash deposit as a 
sort of indemnity fund in case of accidents. 


* * The United Electric Railway, of Nash- 
ville, Tenn., has filed for registration the 
official conveyance of the property of the 
different consolidated roads to the new com- 
pany, in compliance with the terms of the 
agreement. The amount for which each 
company is entered is as follows: McGav- 
ock and Mount Vernon, $1,200,000; City 
Electric, $500,000 ; Nashville and Edgefield, 
$680,000, and the South Nashville, $680,- 
000. 
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The Page Belting Company’s Acme Link 
Belt. 

The Page Belting Company are manu- 
facturing a link belt which will doubtless 
be of great value to all electric light com- 
panies. Fig. 1 shows the construction in 
detail; Fig. 2 illustrates the proper method 
of using a link belt, the under side being 
drawn taut, while the upper side is allowed 
to sag and climb the driven pulley. This 
brings the belt in contact with a large pro- 
portion df its circumference. The Acme 
belt, when so desired, may be run as in Fig. 
8, drawing upon the upper side, the under 
side being slack. The ever-useful quarter- 
turn belt is shown in Fig. 4. This belt is 
especially adapted for this kind of work on 
account of its extreme flexibility. 

Fig. 5 represents (in full size) one of the 
Acme link belts passing over a pulley 12 
inches in diameter, and shows the contact 
secured by the curved surface given to the 
under or inner side of the link. Attention 
is also called to the manner in which the toe 
of the link at B rests against the heel of the 
following link at C. This construction 
brings the liuks into absolute contact with 
each other as the belt passes around the 
pulley so that no spaces exist between them. 
‘This form of link also enables it to adjust 
itself, within a limited range, to different 
sizes of pulleys. If the belt runs over a 
pulley a little larger, the flexibility of the 
link caused by the shape of the toe at B 
enables the link to somewhat straighten out, 
and the toe will rest against the heel of the 
following link, thus closing the gap upon a 
little larger circle. If, on the other hand, 
the belt runs on a pulley a little smaller than 
the one to which the belt is adjusted, the 
flexibility of the toe at B causes the belt to 
assume a smaller circle by means of the 
pressure of the heel C upon it. Thus, a 
belt made to run upon a pulley 12 inches in 
diameter will conform itself to pulleys 
ranging from 8 to 16 inches in diameter. 

The manufacturers claim that this is an 
excellent belt for high speed work, and 
their sales to electric light and power com- 
panies prove their assertion. 


OUR ALBANY LETTER. 





INTERESTING ELECTRICAL NEWS FROM THE 
STATE CAPITAL—ELECTRICAL COMMIS- 
SIONERS—TELEPHONE LEGISLATURE, 
ETC. 





Electric Wiring.— Assemblyman Connelly 
has introduced a bill containing elaborate | 
amendments to the New York city building 
laws. Among its provisions are the follow- 
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Fie. 1. 
ing: ‘‘ Every electric wire for furnishing | 
light, heat or power, led into any building 
from the outside thereof, shall be arranged | 
with suitable appliances to cut off the cur- 
rent on the outside of the building. Every 
wire carrying electrical currents and enter- | 





a separate shut-off, located in the lobby, and 
controlled only at that particular place. All 
suspended or bracket lights surrounded by 
glass, in the auditorium, or in any part of 
the building devoted to the public, shall be 
provided with proper wire netting under- 
neath, and no gas or electric lights shall be 
inseried in the walls, wood work, ceilings 
orin any part of the building unless pro- 
tected by fire-proof materials.” 

Senator Loughlin introduced a bill to en- 





able gas companies to equip themselves with 


| electric lighting plants and furnish elec- 


tricity. 

Two Bills Affecting Electric Railway Com- 
panies were reported in the Assembly April 
2. The first came from the judiciary com- 
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ing any building from the outside shall have | 
a piece of fusible wire, not less than six 
inches in length, placed in the path of the | 
current outside of the building, and such 
piece of fusible wire shall fuse at not more 
than 150 degrees of heat. 


inside of buildings, whether in connection 
with aerial or underground wires and carry- | 
ing electrical currents, shall be properly in- | 
sulated and shall have a magnet in circuit 
so arranged as to instantaneously open the 
circuit upon the current heating the wires 


in the building to 100 degrees Fahrenheit.” 
The section relating to theatres contains 
this clause : ‘‘ All gas or electric lights ip 
the halls, corridors, lobby or any other part 








of said buildings used by the audience, ex- 
cept the auditorium, must be controlled by 





. 2. 


mittee, and was Mr. Rice’s, compelling cor- 


| porations to make weekly payments of wages 


to their employés. It was amended, how- 


| ever, to make it a bi-weekly payment bill. 
| The second, Assemblyman Kurth’s, came 
All wires placed | 


from the committee on labor and indus- 






tries. It makes 10 hours of work performed 
within 12 consecutive hours, a day’s work 
on street, surface, electric and elevated rail- 
roads, in cities of over 75,000 inhabitants, and 
forbids a2 company accepting more hours, 


| even under agreement. 


Fie. 5. 


In the Assembly, General Curtis’s bill, 
abolishing the death penalty came up on 
second reading April 2. .Mr. Tompkins 
made a long speech in favor of it, saying 
Mr. Curtis had introduced the bill from the 
most humane motives, and to say that.he 








was working in the interests of an electrical 
company, was wrong. 

in the Senate, April 8, the report of the 
general laws committee on electric lighting 
and the use of electricity for power, was a 
general order. 

Mr. Erwin, chairman of the committee, 
said that the bill to be introduced would 
provide for a supervision of electricity in 
use, similar to that now exercised over steam 
boilers. It would simply subject electric 
appliances and currents to inspection. 

‘The report was adopted, and 5,000 copies 
ordered printed. " 

Telephone Rentals — Assemblyman Kerri- 
gan introduced a bill, making telephone 
charges in cities of over 500,000, $6 a 
month; in cities between 100,000 and 500,000, 
$3.75 a month; in cities lcss than 100,000, 
$2.75 a month. 

A hearing on the Clarke telephone bill 
brought out many arguments for reduction 
of rentals. 

A Flood of Electrical Bills —To-day, April 
4th, was the biggest of the season tor elec- 
trical legislation. The Senate passed Mr. 
Jacobs’ bill for lighting New Utrecht by 
electricity, and Senator O’Conuor introduced 
a bill authorizing the trustees of villages to 
contract with electric light companies for 
street lighting. 

In the Assembly, the committee on gas, 
water and electricity, reported Senator Van 
Gordon’s bill allowing the Lockport Water 
Company to supply €lectricity aud to take 
power from the Niagara River. The bill is 
amended so that the opcrations of the com- 
pany are confined to Niagara, Orleaos and 
Erie counties. ‘The company is also to be 
subject to the general laws of the State and 
the municipal laws of the cities where it 
supplies electricity. When the bill was 
reported, Mr. Connelly moved to disagree 
with the report, for the bill was the same as 
that of Mr. Kill, which the Assembly had 
knocked out Monday night. Mr. Husted 
said the bill was not killed ; it was simply 
recommitted and the committee had reported 
instead the Senate bill. Mr. Andrus sug- 
gested that the bill first be printed, and Mr. 
Conuelly agreed. 

The committee on internal affairs made 
a favorable report of Mr. Weed’s bill to 
provide for the lighting of the streets of 
Flatbush with electricity. 

Electrical Commissioners.— Assemblyman 
Nolan introduced a bill creating a board of 
three commissioners to be a State Board of 
Electrical Control, to be appointed by the 
Governor and confirmed by the Senate. 
One shall hold office for three, one for four 
and one for five years. One shall be chosen 
from the party casting the largest number 
of. votes for Governor at the last election, 
and one shall be an electrical expert. After 
the expiration of the first term, the terms 
shall be five years. A commissioner may 
be suspended by the Governor when written 
charges are preferred against him. The 
board shall have a secretary, appointed by 
the Governor and confirmed by the Senate, 
for five years. If the expert commissioner 
is from one political party, the secretary 
must be from the other. The secretary shall 
be the executive officer of the board. The 
board can summon witnesses, who may be 
liable to action forcontempt. The secretary 
shall receive $4,000 a year. Neither he nor 
the commissioners shall be employed by or 
have any interest in any tirm or corporation 
having to do with electrical matters. The 
principal office of the board shall be 
in Albany, and the commissioners shall 


meet at least once in a month. Their 
proceedings shall be published in a 
report to the legislature. The board 


shall have supervision of all telegraph, 
telephonic, electric wires, motors, subway 
conductors or conduit associations, and all 
corporations or associations using electric 
fluid for public use or commerce. The board 
shall keep itself informed how these- enter- 
prises are conducted as regards security for 
life and property, and accommodation of the 
public ; and shall also investigate accidents. 
Before any examination, the board shall 
give reasonable notice. No exclusive privi- 


lege shall be granted any company or person 
by which a monopoly may be created, or 
competition prevented on equal terms, Thee 
annual salary of each commissioner shall be © 
$8.00 H 

Albany, N. Y., April 5. 
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Lecture by Prof. Elihu Thomson. 


HE IS INTRODUCED AT COLUMBIA COLLEGE 
BY PRESIDENT SETH LOW AND 
DELIVERS AN ABLE ADDRESS. 





Last Wednesday evening the American 
Institute of Electrical Engineeis, held its 
regular monthly meeting, under the auspices 
of Columbia College. 

The Hon. Seth Low, president of Colum- 
bia, in a few well chosen words, welcomed 
the Institute te New York's oldest learned 
institution, and defined, in a way that must 
have been gratifying to every electrician 
present, the attitude of the College towards 
the study of electricity as a science and elec- 
trical engineering as an art. President Low’s 
remarks were followed by applause, which 
re-echoed again upon his introducing Prof. 
Elihu Thomson, who spoke without notes, 
\lustrating his remarks on electro-magnetic 
phenomena, with a number of interesting 
ind unfamiliar experiments, in the perform- 
ince of which he was ably assisted by Mr. 
§. Wilbur Rice. 

The following is a very brief outline of 
Prof. Thomson’s lecture and experiments : 

The experiments of this evening will have 

) do with the phenomena of alternating in- 
luced currents in closed circuits. We are 

|] familiar with what will happen if we 
vind a bar of soft iron spirally with an in- 
sulated wire through which we pass a cur- 
nt of electricity. Almost instantly the 
bar will become a magnet whose north and 
south poles will change almost instantly 
ipon the reversal of the current. This de- 
elopment of polarity or change of polarity 
s not quite simultaneous with the closing or 
reversal of the current because of the slight 
eluctance of the iron to become mognetic or 
change its magnetization, often called the 
nagnetic lag, molecular friction, change of 
stress, hysteresis. Still the magnetization 
r change of magnetization is very rapid. 
Now if we surround the iron bar and its 
spiral winding of insulated wire with a 
opper tube or a ribbon of uninsulated 
copper, which amounts to the same thing, 
we find that upon closing the circuit 
in the insulated wire the iron has become 
magnetic much more slowly than before. 
In other words the copper ribbon has re- 
tarded the magnetizing effect of the current. 


lhe explanation of thisis really very simple. 
It is because induced currents have been set 
up in the copper ribbon or tube which op 
pose and retard for a short time the current 


in the insulated wire. These opposing cur- 
rents actas a resistance with this difference 
that they impede the current without wast- 


ing energy. Now if we send a rapidly 
ilternating current through the spiral wind- 
ing of insulated wire we will get an alternat- 
ing magnetic field at either end of the bar. 
lhe period of this alternation ean be varied 
within the widest limits. If we remove the 
copper ribbon or tube we find that the 
ilternating current in the insulated wire is 
very much retarded by its effort to rapidly 
change the magnetic polarity, in other words 
it is retarded by its self-induction or counter 
electro-motive force. If now we surround 
the iron bar and its spirally wound insulated 
wire with the copper tube we find that the 
retardation is almost wiped out ; and if the 
copper tube is free to move longitudinally 
along the bar we find that it has a tendency 
to move in certain directions under certain 
well-known conditions. In the place of the 
copper tube we may use a copper ring, 
which may be regarded as a very short tube. 
The cause of this motion is because the 
induced currents in the ring are in an op- 
posite direction to the inducing current in 
the wire, and opposite currents repel one 
another. 

The lecturer here exhibited a powerful 
electro-magnet standing vertically, over the 
end of which he slipped a massive copper 
ring: upon closing an alternating current 
through the coils of the magnet the ring was 
shot violently into the air by the opposing 
induced currents therein. A copper plate, 
which may be regarded as a number of con- 
centric rings nested one within the other, 
was balanced against gravity over the pole 
of the magnet and upon closing the circuit 
the plate was seen to be repelled from the 





pole of the magnet. A copper ring was also 
balanced in mid-air over the pole of the 
magnet, supported only by the opposing 
force between it and the magnet. 

A copper ring was mechanically held over 
the magnet pole and another similar ring 
was placed beneath it which was found to 
be held up against the mechanically sup- 
ported ring, the two rings giving off a 
musical sound as they were thrown apart 
and forced together many hundred times a 
second. 

A coil of insulated wire, to the terminals 
of which were attached an incandescence 
lamp, was placed over the pole of the mag- 
net but separated from it by a considerable 
air space. Upon closing the alternating cir- 
cuit through the magnet coils the lamp con- 
nected with the supersupported coil became 
incandescent, its brightness varying as the 
distance between the magnet and the coil 
was varied. A massive copper plate was 
now partially introduced between the mag- 
net and the coil connected with the Jamp 
when the lamp was seen to burn dim, its 
dimness being greater as more of the magnet 
pole was covered by the copper plate. 

The coil and its attached incandescence 
lamp were then balanced against gravity 
over the magnet pole: upon introducing 
the copper plate between the magnet pole 
and the superbalanced coil and lamp the 
degree of brilliancy of the lamp was seen 
not to vary as might have been expected, 
but the coil and lamp, which were on the 
end of a steelyard arm, rose and fell as the 
copper plate was more or less introduced 
between them and the magnet pole, they 
being nearest the magnet pole when the 
copper disk was farthest introduced. 

The lecturer here explained how this tend- 
ency of an alternating magnetic field to 
repel a closed metallic circuit has been used 
in the construction of motors, meters and 
other apparatus. 

Prof. Thomson then performed a series of 
experiments with a copper ring, and disks 
of copper and iron free to rotate on jewelled 
centers, in the field of the electro-magnet 
whose coils were being traversed by an alter- 
nating current. These experiments de- 
pended upon the copper ring being not quite 
concentric with the magnet. By holding the 
copper ring a little to one side and introduc- 
ing the edge of the disk of copper or of iron 
between it and the magnet pole the disks 
were seen to revolve. The same phenomena 
took place when a thick sheet of copper 
(which may be regarded as a number of 
concentric rings) was used in place of the 
copper ring. In fact any closed circuit 
slightly eccentric from the magnet pole set 
the disks rotating when their edges were 
placed above or below it. There was how- 
ever this difference between the behavior of 
copper disk and that of iron; the copper 
disk only rotated when approximately per- 
pendicular to the magnet pole while the iron 
disk rotated when held vertical with the 
axis of the magnet when the copper plate was 
placed between it and the magnet and slightly 
eccentric with the latter. The behavior of 
the iron disk was due to its magnetic lag, a 
property not possessed by the copper disk. 
The iron disk does not quickly receive the 
changes of polarity caused by the alternating 
field and as the eccentrically placed copper 
plate prevents the same degree of magnetiza- 
tion of its vertical halves the disk rotates 
away from the side of greater repulsion. 

The copper plate was substituted by the 
copper disk over which the iron disk was 
placed vertically, when both disks were seen 
to revolve. 

An ordinary stee] file was placed on the 
magnet pole, projecting longitudinally a little 
more in one direction than in the other and 
upon two copper disks being placed in the 
same plane over it, perpendicularly to the 
magnet they were seen to revolve as though 
geared together. Two iron disks rotated 
similarly if placed over the file either per- 
pendicularly or horizontally. 

A cast iron ring a small sector of which 
was wound with a closed circuit of insulated 
wire, when placed over the magnet pole so 
that the winding was slightly to one side, 
caused the disks to rotate because of its un- 
equal magnetization. Professor Thomson 





very aptly described the lines of force trav- 
eling unequally around the cast iron ring 
as invisible brushes unequally brushing 
against the two halves of the disk free to 
rotate and causing it to turn away from the 
brush which brushed the hardest. 

A cast iron ring lying flat upon the table 
was then shown through which was cut a 
slot and on either side of the slot were 
windings which were unequal. When the 
edge of the disk free to rotate was placed 


in the slot the disk was seen to turn round. 
A silver coin which was a good conductor 
was then placed in the slot when it was 
seen to be thrown out violently in a line 
parallel with the axis of the ring. A coun- 
terfeit coin which was a very poor conduc- 
tor was not similarly affected. 

Returning again to the vertical electro- 
magnet the lecturer placed over the pole a 
copper disk on which was placed a hollow 
copper ball which was seen to rotate in one 
direction when the copper plate was slightly 
eccentric on one side of the pole: upon 
moving the copper plate so that it was ec- 
centric from the other side of the pole the 
ball rotated in the opposite direction. A 
massive copper ring with a diaphragm of 
mica was substituted for the plate under 
the ball, which was seen to rotate the same 
as before. Buta more surprising phenom- 
enon was manifested when the hollow cop- 
per ball, free to turn in and surrounded by 
a massive copper ring, was placed directly 
on the magnet pole: the ball turned over 
and over as though it were rolling on a flat 
surface, 

Over the magnet pole was placed a vase 
of water with the copper ball floating 
therein. The ball did not rotate until a 
copper plate was partially introduced 
between the bottom of the vase and the 
magnet pole. A round bottomed copper 
dish partly filled with water in which floated 
the copper ball was itself floated in the 
glass vase of water, both the dish and the 
ball rotated upon the massive copper plate 
being partially introduced under the vase as 
before. 

A wedge of iron was laid upon the magnet 
pole, and over it was placed tangentially a 
cylinder of brass with an iron core. The 
cylinder which was supported upon axially 
arranged bearings rotated with great 
rapidity. 

The cylinder of brass above described was 
axially supported in a ring, slightly inclined 
from the vertical, which Was attached to a 
metal bar with a counterweight at the other 
extremity, the whole being balanced with a 
jewelled bearing on a needle point in the 
centre of the magnet pole. The brass 
cylinder revolved rapidly and the whole 
apparatus, that is, the cylinder, the brass 
ring in which it was hung, the arm and 
counterweight on which it was supported 
revolved axially with the electro-magnet over 
which it was superpoised, the same as the 
ordinary gyrascope. 

In conclusion Prof. Thomson forcibly 
alluded to the marvelous capacity for trans- 
ference of energy which electro-magnetic 
induction is capable of. If copper is kept 
at a very low temperature by artificial 
means its resistance becomes so small that 
enormous amounts of energy can be trans- 
mitted with ease. In the case of a current 
in a wire but a very small part of the energy 
is confined to the wire itself. 

The lecture was listened to with the 
closest attention by a larger audience than 
usually gathers at the monthly meetings of 
the Institute; the experiments were per- 
formed with a manual dexterity which won 
for the lecturer repeated and well deserved 
applause. 





—— The Westinghouse alternating cur- 
rent arc light system, the special features of 
which are that it is used in connection with 
a single flat carbon lamp, is now being intro- 
duced in the city of Pittsburgh. Last Sun- 
day night. about 60 of the lamps were 


‘operated in the east end of the city, and a 


number of prominent men and the represen- 
tatives of the local papers were invited to 
witness the innovation in street lighting. In 
speaking about the matter the next day, one 
of the Pittsburgh papers said: ‘‘The new 
system of arc lighting of the Westinghouse 
Electric Company was successfully tested in 
the East End last night. In this system 
but one carbon is required to each lamp, 
which lasts 42 hours. The light from these 
lamps is 20 per cent. brighter than that. from 
the old lamps, and much steadier. The 
machines can be manufactured to generate 
electricity for 250 arc lights, thus affording 
a great deal of economy of space. The sys- 
tem is also claimed to be perfectly safe, be- 
cause it is operated with the converter 
which reduces the voltage of the current to 
such an extent as to render any accidental 
shock perfectly harmless.” 
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— The recent strike of linemen in 
Omaha has been compromised, and the men 
have resumed work. 


—— After a several days’ test in competi 
tion with lamps of other make, the St. Louis 
Board of Public Improvement have adopted 
the Wood arc lamp for use on the streets of 
that city. 


—— The Gill-Alexander Electric Manu- 
facturing Company, of Kansas City, re- 
elected its board of directors last week. 
They are: Robert Gillham, W. W. Alex- 
ander, E. R. Gill, M. C. Gillham. 


—— The Goodyear Rubber Works, Provi- 
dence, R. I., which have been laying idle 
for quite a while, are about to be started up 
again by a new electrical concern. The new 
company, which is formed of Boston capital- 
ists, will have a capital of from $25,000 to 
$50,000, and will manufacture insulated elec- 
tric wire. 

—— At the meeiing of the stockholders 
of the Allegheny County Light Company, 
of Pittsburgh, held last week, it was voted 
to increase the capital stock of the company 
from $500,000 to $1,000,000. According 
to wn official, the enlarged and rapidly in- 
cregsing business of the company made such 
a step necessary. 

— The Edison Electric Illuminating 
Company, of Cumberland, Md., has just 
placed an order with the Westinghouse 
Electric Company, of Pittsburgh, for one 
45.light dynamo of the new alternating cur- 
rent arc type, which has been attracting 
considerable attention of late among electric 
lighting people. . 

— The Westinghouse Electric Com- 
pany closed an order the other day for a 
750-light alternating current incandescent 
dynamo to go to the town of Girard, Kan. 
The company buying the incandescent 
machine has also decided to invest in a 25- 
light arc dynamo of the Westinghouse Com- 
pany’s new type. So that Girard will soon 
be a well lighted town. 

—— The University of Pennsylvania pro- 
poses to erect an extensive plant for the heat- 
ing, lighting and ventilating of all of the 
buildings. In the rear of the main college hall 
a central boiler house and other houses will 
be built, supplied with a 900 horse-power 
boiler and dynamos, from which steam and 
electricity are to be carried to each building, 
lighting 3,000 lamps, driving the ventilating 
fans and feeding the radiators. 

—— Out in Omaha the other night, the light 
of 100 new arc lamps pierced the darkness. 
This was the reason the Omaha Bee buzzed 
in the following joyous strain : 

‘‘The poor old gas jets upon the scores of 
newly lighted corners turned a sickly yellow 
and cast dismal shadows in the dazzling 
presence of their mysterious successor. 
Beautiful women were made still more 
beautiful, and the homely were improved, 
as they passed and repassed in the whitened 
flood of light. Tough characters scowled 
and hissed forth curses at having their dark 
path made clear even asthe day. But the 
lovers of light were happy and thousands of 
them were heard to exclaim, ‘ How perfect ! 
How delightful !’” 

—— Says the London Electrical Review : 
The commission of experts appointed. by the 
municipal authorities of Frankfort, to con. 
sider the best methods to be adopted for 
electrically lighting the city, have evidently 
given careful study to the question. The 
experiments are the most interesting ex- 
amples of what the alternating current 
motor is capable of accomplishing even in 
this early stage of its career that we remem- 
ber to have seen, and the continuation of the 
report will, we think, be awaited with much 
interest. Certainly the tests are calculated 
to give satisfaction to the advocates of alter- 
nating current transmission of power, and 
to encourage them to still greater efforts to 
secure the best possible results, 
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ELECTRIC CLUBS. 


WHAT THE ELECTRIC CLUB MEN ARE 
TALKING ABOUT.—THE GENERAL S8UC- 
CESS OF THESE ORGANIZATIONS. 





No one feature of the development of the 
electrical industry is more indicative of its 
extent and progress than the existence and 
advancement of the Electric Clubs of the 
country. The three leading organizations, 
in New York, Chicago and Boston, after 
the usual period of uncertainty and weak- 
ness, may now be considered, we think, as 
firmly established, with bright and success- 
full futures ahead. The welcome these 
organizations received from the best men in 
the science and in the practical work, has 
caused other cities to strive to emulate these 
successes, and we hear of new Clubs in 
various parts of the United States. The 
Review shall be pleased to hear from 
all these, and will aid in every possible 
way to advance their interests. The 
progressive minds of the country are 
looking towards electricity and its won- 
derful work, and the meeting and con- 
genial mingling of these scientists and 
practical workers cannot fail to assist 
in a general advancement all along the 
line. 

New York Electric Club. 

The Last Meeting of the present board 
of managers was held Thursday even- 
ing of last week. Several new members 
were elected, and a report for the year 
decided upon for the annual meeting. 

Two Declinations have so far been re- 
ported to the secretary by gentlemen 
named for honors at the annual meet- 
ing, the?gentlemen declining expecting 
to be absent from the city the greater pro- 
tion of the ensuing year. Here’s a chance 
for others possessed with ambitious minds. 

Passed Assistant Engineer H. Schuyler 

Ross, of the Club, who was recently ordered 
before the Philadelphia board for examina- 
tion for promotion to the next grade, to fill 
the vacancy caused by the death of Chief 
Sngineer John P. Kelly, has successfully 
passed. A fair idea of the extent and scope 
of an examination and the strain upon the 
candidate, may be obtained when it is borne 
in mind that a candidate is kept for from 15 
to 20 days before a blackboard, or at a table 
before a board of superior officers and ex- 
perts, solving intricate problems and making 
free-hand sketches of boilers, their en- 
gines and their valves and other parts. 
He must be able to show his knowledge 
of the practical building and reyairing 
of steam machinery, from the laying 
out of designs to finishing the articles 
in the shop; he must know about the 
strength of materials, practical metal- 
lurgy, general theory and practice of 
iron and steel ship building, and have 
a general knowledge of different kinds 
of dynamos in use and about electricity 
in general. 

Among Recent Out-of-town Visitors 
are Prof Elihu Thomson and E. W 
Rice, Jr., of Lynn, Mass., who were 
present as the guests of Mr. E. F. 
Peck, of Brooklyn; James D. Voor- 
hees, Morristown, N. J.; H. Van 
Kohler, Stockbolm, Sweden; H. D. 
Stanley, Bridgeport ; George F. Calkin, 
of St. John, N. B.; F. E. Knight, of 
Connecticut. 

A Pool Contest is now attracting much 
interest at the Club. The contestants are 
Chas. Artemas Ward Dutton and F. Zither 
Maguire. All betting and all games of 
chance are forbidden in the Club, but it is 
rumored that some secret pools are selling 
even, which, if true, would ‘indicate the 
closeness of the score. ve 

A New Steward bas taken charge of the 
Electric Club. The Club’s cuisine has always 
been of the best; in fact, there are a num- 
ber of members well acquainted in New 
York city, who think the Electric Club is 
not excelled by any of the famous cafés and 
restaurants in the city, and the new steward 
is determined that the Club’s reputation in 
this line shali be kept up. 

Chairman Chamberlain, of the house com- 
mittee, is an indefatigable and enthusiastic 















worker, and is constantly on the alert for the 
best interests of the Club. It is not generally 
known that Mr. Chamberlain, besides being 
an electrician of ability and experience, is an 
athlete of no mean prowess, and has been 
for two summers chairman of the house 
committee of the well-known Marine and 
Field Club, of Bath, L. I. 

Probably the Most Interesting Personage 
in this short life is the Club ‘‘ kicker.” 
When he is consistent he is a valuable mem- 
ber of any club, but this fine jewel is as 
rare in the kicker’s action as it is generally 
reputed to be in life among the outside 
barbarians. 

The Chief Topic at this Club for the past 
week has been the consolidation of the 
parent electric lighting interests. It seems 
to be the general opinion that an alliance 
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has been effected, or is being effected, 
between the Edison, Thomson-Houston and 
Sprague interests. The rumor that Mr. 
Westinghouse will also become a member of 
the combination is disbelieved by some and 
believed by others. It is quite generally 
recognized that the union of men of such 
great executive ability and progressiveness 
as George Westinghouse, C. A. Coffin and 
Henry Villard, will be one of tremendous | 
power and influence. The difficulty which | 
would occur to any one acquainted with the | 
business is that of having all these vast | 
interests work together in harmony. | 
Boston Electric Club. 
Mr. J. J. Carty, of New York, was a} 
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guest at the Club rooms on Friday evening. 

The Pool Tournament is nearing its close. 
Mr. A. P. Wright has.tied Messrs. Harring- 
ton and Steele for first prize. 

Mr. Arthur B. Griggs is conceded to be the 
chief among the aspirants for cribbage 
honors. 

Mr. Alex. P. Wright, secretary of the house 
committee, provides many pleasant surprises 
for patrons of the cuisine. 

Next Club Dinner will be given at the 
Quincy, Monday evening, April14. Thead- 
dress to be delivered on that occasion will 
be by Jos. Wetzler, New York. 

The Ladies’ Night eagerly looked forward 
to as the Club’s. greatest social event of the 
season, will take: place at the Club rooms at 
an early date. 


—. 


Fie. 2,—ANOTHER VIEW OF THE SAME. 


its periodical examinations in the assembly 
room of the Club, on Wednesday afternoon, 
April 2. Upwards of 20 applicants for a 
certificate of competence were examined, 
and the majority of them made a creditable 
showing. — 

Chicago Electric Club. 

Applicants for Membership have been 
numerous of late, and quite a list of resident 
and non-resident gentlemen are awaiting the 
action of the Club. 

The Annual Election of officers of the Club 
occurs on the third Thursday of April, the 
same date on which the New York Club 
holds its annual meeting. The ticket that 
has been placed in nomination is as follows: 
President, Frank G. Beach; vice-presidents, 
F. B. Badt, Alex. Kempt, D. P. Perry, Wm. 
H. McKinlock ; secretary, W. A. Kreidler, 


treasurer, F. S. Terry; managers, B. E. 
Sunny, M. A. Knapp, F. W. Cushing, 
George O. Fairbank, William Taylor, F. E. 
Degenhardt, E. Baggot, F. W. Parker, 
George C. Bailey, H. A. Glasier; member- 
ship committee, C. C. Haskins, George 
Cutler, Fred. De Land. 

The Regular Meetings of this Club, as a 
rule, are held Monday evenings, and are quite 
well attended. It will be noticed that a 
number of the present officers have been 
re-nominated, and it is thought that the 
ticket as above will be elected. 

Harvard Electric Club. 

Harvard University, Cambridge, Mass., 

has a success‘ul Electric Club. It began a 
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little over a year ago with four members, 
pow it has about 50 members and has given 
two public lectures to audiences of 200 to 
300. The Club bas gained a high position 
among the many clubs of Harvard, and the 
members very justly feel a little proud of 
the progress made. 

A Recent Able Lecture was by Captain 
Eugene Griffin, of the Thomson-Houston 
Company, on ‘ Electrical Transmission of 
Power,” before a large audience. The 
lecture is noted at length elsewhere. 


Cincinnati Electric Club. 


Mr. W. H. Jones, the well-known electrician 
and electrical manufacturer, is president of 
this organization. Meetings will be re- 
sumed again this Fall, when an increased 





The New England Electric Exchange held 


interest is expected. 














The “Ideal” Engine. 

On this page will be found two views of 
the ‘‘ Ideal” special electric street railway 
engine, designed and placed upon the 
market by A. L. Ide & Son, of Springfield, 
Il)., for central power station and electric 
light uses. It is a special, heavy engine, 
and the cuts illustrate the 200 and 250 horse- 
power sizes. All the working parts are 
steel. and bronze. It is self-contained, per- 
fectly balanced, and when set upon the 
sub-base, the wheels clear the floor. A 
special claim made for it is that it is the 
only self-oiling engine which permits of 
being opened while running, giving the 
same opportunity for adjusting as with the 
ordinary ‘‘ oil cup” engine. 

Each engine is carefully tested and the 
speed adjusted before it leaves the shops. 

The automatic govervor is claimed to 

be the most simple regulating device in 

use and to produce a regulation that 
has not been equalled. 

The connections to valves are straight 
lines, giving direct positive motion 
with the least friction, and dispensing 
with numerous rocker shafts, etc. The 
range of cut-off is wide and enables 
the engine to carry a load largely in 
excess of rated power, as the point 
of cut-off is automatically extended to 
three-fourths stroke when the increased 
load requires it. This is an important 
feature in electric street car work, 
where the load is subject to wide and 
frequent fluctuations ; the engine read- 
ily meets this extra requirement and 
quietly carries the load, maintaining 
a constant speed and thus giving the 
full power to the motors. 

The cylinder relief cap, with which these 
engines are fitted, is of great value; the 
makers claiming, that, with its use, the 
wrecking or damaging of the engine, by 
water entering the cylinder, is an im- 
possibility. 
—_—_e>o—__—_. 
The Lenox Lyceum Electrical 
Exhibition. 

Preparations are progressing rapidly for 
the opening of the exhibition, which will be 
of a strictly non-commercial nature. No 
cards will be distributed, and no flaring signs 
will offend the eye. The managers of the 
Woman’s Exchange were especially fortu- 
nate in securiag the services of Mr. L. Stier- 
inger, whose experiencein all branches 
of the electrical business is well known. 
Mr. Stieringer upon being requested 
to officiate as generalissimo by the ladies, 
gallantly came to their aid, and has 
devoted much of his time to the ar- 
rangement of special features and de- 
tails. The exhibit will include the 
whole of Mr. Edison’s collection shown 
at the Paris Exposition, besides many 
new and interesting features. 

Near the entrance will be the most 
complete exbibition of the phonograph 
and its many uses, ever attempted. 

Late comers who are unable to gain 
admission to the Casino can visit the 
Lenox Lyceum during the progress of 
the electrical exhibition and hear the 
entire performance of ‘‘The Grand 
Duchess,” by the aid of the telephone. 
Mr. Rudolph Aronson has arranged for 
the placing on the Casino stage of a 
mammoth transmitter capable of send- 


ing every note of the music and all the 
dialogue to a room at the Lenox, fitted up 
with photographs of the entire company in 
costumes and the several scenes of the opera, 
so that the eye can look upon the scenes and 
characters while the ear listens tothe music. 

In the center of the main floor is a large 
column completely covered with incandes- 
cent lamps, From the top of this pillar of 
light, numerous streamers of lamps and 
flowers intertwined, stretch away to thesides 
of the room. These lamps will be in various 
colors and by an ingeniously arranged switch- 
board, can be flashed alternately, all at once 
or in various colors. This is a feature of 
great interest to every electric light man. 

‘* A Glimpse into the Twentieth Century,” 
a la Bellamy, will be offered to every 
visitor, all the future sights will be directly 
connected with electricity in some form or 
another. : 

The Revrew will describe this interesting 
exhibition in detail as soon as all the in- 
teresting objects are in place. 
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The Thomson-Houston Electric 
Company, Boston, Mass., bas just issued 


printed in Spanish and 
fully illustrated, showing the company’s 
lighting and motor apparatus. The cuta- 
logues are to go principally to the Spanish- 
American countries, where electricity is 
being adopted very extensively. These 
countries are next to the United States in 
adopting electricity for lighting and motor 


a neat catalogue, 


Pp irposes. 

The Tropical American Tele- 
phone Company, Limited, which is 
the sole legal representative of Prof. Bell, 
Francis Blake and magneto bell inventors 
in South and Central America and West 
[ndies, after nearly 10 years’ hard and per- 

stent work introducing the telephone in 
those countries, is reaping its reward 
through large and frequent orders for 
cenuine Bell iostruments and supplies. 
Dealers, both in the United States and 
Europe, vainly endeavor to market cheap 
imitation telephone sets at very low prices, 

t wise managers and users hive learned 
that itis poor economy to buy them at any 
price, where good service, durability and 
reliability are essential, as in the telephone 
business. This company reco;nmends the 
nuine as cheapest and bestalways, A new 
circular, setting out its exclusive rights, 
patents and concessions, is being printed 
for the better information of the general] 
| iblic. 

The Westinghouse Electric Com- 
pany reports the following very good 
howing in central station business for the 
month of March, 1890: INCANDESCENT 
Licuts.—Tampa, Fla., 500 (increase) ; Bluff 
Point, N. Y., 1,500; Kewanee, IIl., 750; 
Warren, Ohio, 750; Rochester, Pa., 500; 
Shelby, N. C., 500; Methuen, Mass., 750; 
Mount Morris Company, New York, N. Y., 
1,500 (increase) ; Canton, Mass., 750; United 
Electric Light and Power Company, New 
York, N. Y¥., 15,000 (increase); Hoquiam, 
Wash., 750; Boston, Mass., 3,000 (increase); 
Fort Collins, Colo., 750; Girard, Kan., 750; 
\uburn, Me., 1,500 (increase); Wilmerding, 
Pa., 1,500.—Total, 33,750. Arc Lieuts.— 
Warren, O., 105; Joliet, Ill., 65; Methuen, 


Mass., 40; Nashville, Tenn., 540; New 
York, N. Y., 125 (increase); Hoquiam, 
Wash., 50; Cumberland, Md., 45; Girard. 
Kan., 25; Boston, Mass., 125 (increase) ; 


Ilurriman, Tenn., 60; Canton, Mass., 35.— 
otal, 1,215 lights. 

The Wainwright Manufacturing 
Company, of Massachusetts, is a 
new corporation, organized in 1889, under 
Massachusetts laws. Capital, $100,000, with 
he following officers: Jere. Abbott, presi- 
dent ; John A. Loring, vice-president ; Geo. 
{). Hall, Jr., treasurer and manager: Bick- 
ell Hall, assistant manager ; John F. Fife, 

iperintendent ; and F. H. Lovejoy, sales 


manager. This company succeeded the 
Wainwright Manufacturing Company, of 
\ledford, Mass., and continues the manufac- 


ture of surface condensers, feed water heat- 
separators, Harvard pump regulators, 
expansion joints, corrugated copper and 
brass tubing, besides doing a general foundry 
ind machine business. The general office 
ind works are situated at Medford, Mass., 
tive miles from Boston, on the western 
division of the Boston and Maine Railroad, 
covering several acres of land, with 800 feet 
f sea wall front, enabling 300-ton vessels to 
discharge coal, iron and coke into the yard, 
very close to the foundry. The Boston 
offices are at 34 Oliver street, and the com- 
pany has branch offices in all the leading 
cities. Beautiful lithograph-illustrated cat- 
alogues will be sent on application. 


ers, 


A. L. Ide & Son, Springfield, IIl., 
report the following sales of their well- 
known engines ; College Park Electric Belt 





one 100 h. p. Ideal 


Line, Sherman, Tex., 


engine, boiler and fixtures; Forest City 
Electric Light Co., Rockford, Ill., one 
150 h. p. Ideal engine; Moffett, Hodgkins & 
Clarge, Syracuse, N. Y., one 100 h. p. Ideal 
engine (second order); English, Morse & 
Co., Kansas City, Mo., one 25 h. p. Ideal 
engine, one 40 h. p. Ideal engine, two 50 
h. p. Ide engines; Muscatine, Ia., Gas and 
Electric Light and Power Co, one 65h p. 
ideal engise ; Jacksonville, Ill., Gas Light 
ind Coke Co., one 80 h. p. Ideal engine 
(third order); Carroll & Powel, St. Louis, 
one 100 h. p. Ideal engine (second order) ; 
Greenview Coal Co., Greenview, Ill., one 
50-h. p. Ideal engine; W. J. Wilcox Lard 
and Refining Co., N. Y., one 50 h. p. Ideal 
engine ; State Institute for Deaf and Dumb, 
Jacksonville, Ill., one 50 h. p. Ideal engine ; 
Colorado Electric Supply and Motor Co., 

Denver, Col., one 15 h. p. Ideal engine : 
Peter Schmidt, Milwaukee. Wis., one 80 
h. p. Idealengine ; Detroit Electrical Works, 
for street railway. at Forth Worth, Tex., two 
150 h. p. Ideal engines ; Kewanee Electric 
Light and Power Company, Kewanee, Lll., 
one 80 h. p. Ideal engine; United Edison 
Manufacturing Co., Denver, Col., two 35 
h. p. Ideal engines for Ames Building at 
Omaha, Neb. ; Medical and Surgical Sani- 
tarium, Battle Creek, Mich., one 25 h. p. 
Ideal engine (second order) ; Green, Kimble 
& Tallman, Vernon Center, Minn., 40 h. p. 
Ide engine ; Thomson-Houston Electric Co., 
Chicago, 80h. p. Ideal engine : Springfield, 
Ill., Woolen Mills, 50 h. p. Ideal engine; J. 
Kennard & Sons Carpet Co.. St. Louis, 50 
h. p. Ideal engine ; Springfield. Ill., Electric 
Light and Power Co., one 125 h. p. Ideal 
engine, one 125 h. Ideal compound 
engine ; Bloomington Avenue Presbyterian 
Church, Minneapolis. Minn., one 85 h. p. 

[deal engine ; Fitzgerald Plaster Co. , Spring- 
field, Ill., one 65 h. p. Ide engine : é. %s 
Waterhouse, Cedar Rapids, Ia., one 30 h. p. 
[deal engine. 








FOR SALE.—Electric Light Plant 
of 40 are lights; aiso. machine shop 
vnd foundry, in city of Big Rapids; popula- 
tion. 7,000. Water-power unequalled in the 
State. Prosperous and well established busi- 
ness. Estate must be settled up is reason 
for selling. For particulars, address 


LOIS A. HUDNUTT, Administratrix, 
Brie Raprps, Mics. 





Office of Light House Engineer. 3d Dist., 
At Tompkinsville, New York, 
April 5, 1890. 

ROPOSALS will be received at this 

office until 12 o’clock M., on Saturday, 

the 26th day of April, 1890, for furnishing 

and delivery of a dynamo generator for 

the Statue of Liberty, New York harbor. 

Forms of proposal, specifications, and other 

information shoiwng what is required, can 

be had by applying to this office. The right 

is reserved to reject any or all bids, and to 
waive any defects. 

D. P. HEAP, 


Major of Engineers, U.S. A., 
Light House Engineer. 


A MArFY 
OF THE 


UNITED STATES. 


A large, handsome Map of the 
United States, showing North and 
South Dakota, mounted and suitable 
for office or home use, and issued by 
the 





BURLINGTON ROUTE, 
will be furnished responsible parties 
fiee on application to the undersigned. 


PLAYING GARDS, 


For 10 cents, either in postage or 
by applying at Room 12, C., B. & Q. 
R. R. General Office, corner of Adams 
and Franklin streets, Chicago, you 
can obtain a pack of best quality 
Playing Cards. 


P. S. EUSTIS, 
Genl, Pass. & Ticket Agent, C., B.& 0. R.R., 
CHICAGO, ILL. 


OR SALE.—Machinery and Plant, 
formerly of the Mutual Manufacturing 
Company, consisting of Lathes, Planers, 
Millers, Drilling Machines, Tools, Dynamos, 
Lamps, etc., at a great bargain. Call and 





see, at factory, 288 Graham street, or 172 
Remsen street, Brooklyn, N. Y. 
C. H. Pavun. 





EoOoR SAtrtL.E. 
i-2 FPRICB. 
NEW ENCINES. 
Two 40 H.P. Armington & Sims’ Automatic Engines. 

One 50 HP. Russell Automatic Engine. 


A. L. IDE & SON, 


SPRINCFIELD, ILL. 





ELeEcTrRic LICHT TOWERS 
FOR SALE.—We have for sale 
eight (8) one hundred and fifty (150) feet, and 
two (2) one hundred and seventy-five (175) 
feet tubular Iron Towers with Elevators, all 
complete, and in good order. 
We will send them as they stand, or F. O. 
B., Savannah. Address 


The Brush Electric Light & Power Co., 
Savannah, Ga. 





LECTRIC 
C 0 N D E N 8 E R Standards a Specialty 


Rooms Zand 4, University Building, New York. 
NON-ELEGTRIG 


TELEPHONES 


Efficient, Desirable and Practicable. 


Senp For Aprit Price List. 


NATIONAL TEL. MFG. CO., BOSTON. 


(Mention this Paper.) 


Wwe. B. BARSNALL, 
MANUFACTURER. 








INTRODUCING SRUIRELE NEW PRINCHPESS- 





Pat. Mar. 19, 1889. 


THE ACME LINK BELT 


IS MADE ONLY LY THE 


Page Belting Company, Concord, N. H. 


one OLD STYLE. 


BRANCHES: Boston, New York, Chicago, San 
Francisco. Also, manufacturers of all the 
— of Leather Belting and Lacing. 
Send for Illustrated Catalogue—a valuable 
treatise on belting, Free. 





WY ANTED.—Acent or DEALER in 
each of the principal citics in the 
UNITED STATES and CANADA to 
represent a leading manufacturer of 
Evectric Motors and Dynamos. 
Address, with references, E. M. & D. 
Co., care of Electrical Review, N. Y. 





Large Factory Facilities. 


THE OWNERS of a large, 
modern manufacturing establish- 
ment in central New York, have 
business which occupies the plant 
for a part of the year only. They 
would be glad to undertake the 
manufacture of 


Electrical Apparatus, Dynamos, 


MOoTORS 
Or any Appliances used in Electric Lighting 
or for on Purposes, 

for parties who may not have 
sufficient facilities for present 
orders. Capacity of the foundry, 
thirty tons of casting per day, 
which can be increased if desired. 
Machine shop well equipped with 
modern machinery and capacity 
for employing 150 to 200.men. 

This factory is exceptionally 
well located for receiving sup- 
plies and for getting low rates of 
freight both east and west. 

Correspondence addressed to 
‘ELECTRIC,’ care of Editor 
ELECTRICAL REVIEW, will re- 
ceive prompt attention. 























INDEX OF Invawrions FOR WHICH LETTERS’ 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON APRIL 1, 1890. 

424,451 Motor ; Louis Beck, Clifton, Ill. 

424,498 Tablet for telephones ; John B. Morris, 
Cincinnati, Ohio. 

424,506 Automatic arg oe Andrew 
Scotland and Henry F. Brink taville, N. Y. 

424,535 Electric motor; Leo Bock, Jr., New 
York, N. Y., assignor, by direct and mesne assign- 
ments, to himself and Chas. L. Wright, same 
place. 

421.544 ee electric light ; Alexander G. Don- 
nelly, New York, N. Y, assignor of one-half to 
Alden Solmans, South Norwalk, Conn. 

424,562 424,563 ev a arrester ; Osborn P. 
Loomis, Brooklyn, , assignor to the Eureka 
Electric Co., New York 

424,575 Electrical insulation ; 
Jersey City, N. J. 

424,595 Regulation of got motors ; Sigmund 
Bergmann, New York, N. Y, and Geo. B. Scott, 
Lakewood, N. J. 

424,606 Choking electro-magnet ; 
maon, Fort Wayne, Ind. 

424,607 Method of operating electric railways ; 
Rudolph M. Hunter, Philadelphia, Pa., assignor to 
the Thomson-Houston Electric Co.. Boston, Mass. 


Thos. S. Reed, 


Ludwig Gut- 


421,617 Thermostat; William P. Powers, La 
Crosse, Wis. 
424,635 Electric call; Frank B. Wood, New 
York, S 4 


424,659 Motor ; Renaldo Solano, Brooklyn, N. Y., 
assignor of three- fourths to Jno. W. Howard and 
David R. Morse, same place, and Lucius G. Fisher, 
Chicago, Ill. 

424.665 Safety device for electric circuits; Chas. 
G. Young, New York, N. 

424,684 Pneumatictelephone ; Joseph G. Noreau, 
Quebec, Canada. 

424,695 Suspended switch and traveling contact 
for electric railways. 424,910 Contact device and 
switch for electric railways. 424.911 Electric 
railway motor ; Chas. J. Van Depoele, Lynn, Mass. 

424,699 Electric car motor. 424,845 Electric 
railway ; Edward M. Bentley, New York, N. Y. 

424.703 * meee magnet; Geo. D. Clarke, 
Chicago, Il. 

424,725 Electric indicator ; 
Newton, Mass., assignor to the 
Messenger Co., of New York. 

421,726 Electric indicator ; 
Brooklyn, N. Y., assignor to the 
Messenger Co , of New York. 

424,734 Electric motor; 
Providence, R. I. 

424,789 Electric switch ; Chas. S. Van Nuis, New 
Brunswick, N. J. 

424,752 Arc lamp; Ralph H. Beach, St. Paul, 
Minn., assignor to Chas. F. Diether, Samuel B. 
Diether and Peter Ruenitz, all of same p 

424,778 Ventilating system for electric subways ; 
William Gee, New York, 

424,786 ppagnetie pen holder ; Edwin A. Hill, 
Reading, Mass. 

424,809 Electrode for secondary batteries. 421,- 
810 Electric locomotive ; James F. McLaughlin, 
Philadelphia, Pa. 

424,818  Electric-railway motor; Frank A. 
Perret, Brooklyn, N Y., assignor to the Elekt:on 
Mfg. Co., of New York. 

421,827 Electro-medical belt ; William J. Shelton, 
Columbia, Texas. 

424,848 Electric railway ; Francis S. Blac kwell, 
New York, N. Y., assignor to the Thomson- 
Houston Electric Co., of Connecticut. 


Major D. Porter, 
‘orter Electric 


Major D. Porter, 
‘orter Electric 


Lawrence T. Smith, 


424,866 Are light; Julien Duliat, Charleroi, 
Belgium. 
424,°87 424,888 Electric railway ; Walter H. 


Knight, New York, N. Y. 


424,891 Method of and apparatus for measuring 
alternating currents of electricity ; William Lowrie, 
Chas. J. Hall and Harold W. Kolle, London, 
County of Middlesex, England. 


424,921 Electrical heater. 
cooking stove ; John V. Capek, New York, N. Y., 
assignor to himself and Edw. H. Johnson, Green- 
wich, Conn. 

424,928 Electric railway ; Rudolph M. Hunter, 
Philadelphia. Pa., assignor to the Thomson-Hous- 
ton Electric Co., of Connecticut. 

424,929 Double-faced electric clock; Erick W. 
Lindenan, Joliet. Ill., assignor to the Joliet Clock 
Mfg. Co., same place. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 


6 ano T Dev St., New Yoru. 


“R. D. WILSON & CO., 
ELEGTRIG 
SEGURITIES 


EXCLUSIVELY. 
We offer for sale 
Local Electric Co.s’ Bonds, netting 6% 
Mfg. Co.s’ Preferred Stocks, “ 1% 
«  « Common Stocks, “ 8t 
STOCK OF ALL THE ELECTRIC LIGAT AND 
WELDING MANUFACTURING COMPANIES. 
Full information given on all Electric £ecurities. 
Correspondence Invited. 


118 DEVON iHIRE ST., Room 21, BOSTON. 


424,922 Electrical 
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THE ALUMINUM BRASS AND BRONZE COMPANY, 


Manufacturers of the 


 GOWLES ALLOYS, 


Sheet Copper, Pure Aluminum and Aluminum Bronze, Sheet Brass, 
Commutator Bars, Silicon Bronze Wire, Electrical Copper Wire. 





STEWART BUILDINC, 53 CHAMBERS ST., NEW YORK. 
ROLLING MILLS, BRIDGEPORT, CONN. 


ELECTRICAL CONTRACT WORK. 
Detailed Estimates Made and Contracts Taken for 


Equipment of Complete Steam & Electrical Plants 


of any system of Arc and Incandescent Lighting, 
Central Stations and Electric Street Railways oper- 
ated Overhead, Underground or by Storage Batteries 
— ADDRESS— 
EUGENE T. LYNCH, Jr. » Consulting Engineer, 
20 Broadway, New York. 











pitiy " 
2 st 
PaILADELPHRIA. 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN U mM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuse im sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


“Magnetic Vane" Ammeters and Voltmeters, 


Daniel W. Baker. 








THE NEW ADOPTED 
paises B USED ENTIRELY 
DIRECT CURRENTS, ” Mather Flectrie fo. 





SEND FOR CATALOGUE 1-66 OF ELECTRICAL TEST INSTRUMENTS, 
MANUFACTURED 2 4 


QUEEN « GCO., PHILADELPHIA, PA. 
om THE WYCKOFF PIPE C0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 
WILLIAMSPORT, PENN. 


NEW YORK ELECTRIC SUPPLY CO. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


ELECTRIC SUPPLIES OF EVERY DESCRIPTION, 


Electric Light, Telephone and Telegraph Apparatus, Dynamos, 
Electric Motors, Primary and Storage Batteries, Etc. 
No. 94 IIBERTY sT., - NEW Torn=z 











~ SEND FOR CATALOGUE. 








Full assortment of different sizes and qualities on BRAIDER 
SPOOLS S, ready for the machines, in Red, Yellow and Green. 


Other colors ’to order. Send for Sample and Prices, 
§ WM. MACFARLANE, & CO., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


THE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO.. 1°2 Broadway, N. Y. 





















Horizont al 


! DRILLING“ BORING 
oh) @ MACHINE @ 


o° o° Great Slower, °, °, 


—_ Na WIDE RANGE OF 
Se cere’ REVERSIBLE © FEEDS. 
_ SEND FOR PRICES ECIRCULARS TO * 

OOOO 9e—- 





THE NEWARK MACHINE TOOL Works. Newark.NJs 





EUGENE. F. PHILLIPS, PResipent. W. H. SAWYER, Sec. & Exzcrriciay. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


cy ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 


FARADAY GABLES. 


Office cil G7 STEWART STREET., » PROVIDENCE, R. |. 


New York Office, {8 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Szo'y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD 


Manufacturers of 








: FARADAY CABLES. 
OFFICE AND FACTORY, MONTREAL, CANADA 


st. Gabriel Locks, 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! ~ SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


SeAPTED TO ALL SYSTEMS. 


7129 BROADWAY, NEW YORK. 


WAVERLY PLA\ 


43 SIXTH AVE., PINnSBURGH PA 













‘mm. ONLY 


- Lax. 
oO 
Vy. 
Ln \ t) 
a old Metal 3 
_4 % | a 
. =| Sh. 
i =] a 

=>; \ o \ ‘ 


; AWARDED FOR ‘ 
Electric Batteries * 






The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE, LECLANCHE BATTERY CO., 
149 West (8th Street, New York. 
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seve’. THE (EAL, ERGINE rerrcction 


it FOR 


Hlectric Light # Power Central Station # Isolated Plants. 


Unequaled Regulation. Economical Reliable Service. 


Universal Satisfaction. Self-Oiling. Runs for Months without Adjustment. Our Cylinder 
Relief is Positive. No Cylinder Heads Blown Out. 


A. L. IDE & SON, 


MANUFACTURERS; oe 
SPRiINGEFEIrEZ.D, XIX:X.. 
Chicago Office, 121 LA SALLE ST. 





















































SALE AGENTS: 


ENGLISH, MORSE & GO., 


1221 UNION AVENUE, KANSAS CITY, MO. 


J.H. SIEGRIST, JR., & GO., 





313 OLIVE STREET, ST. LOUIS, MO. ——— SM: oe 
Cc. WA . Post, 250 H. P. Spectra, Execrric Licur anp Station Evecrric Rar.way ENGINE. 
FORT WORTH, THX. SEND FOR ILLUSTRATED CATALOGUE AND LIST OF 500 USERS. 





































































































































sINSULATED + WwiIRE.x 
NOW READY FOR THE MARKET. 
“oO. E.” WEATHER PROOF WIRE. 


This wire is especially adapted for all kinds of line work, and also for inside wiring where it is not necessary to use the 
highest grade of insulation. It has a hard, smooth finish, does not soften or crack under extremes of temperature, is water proof, 
and able to withstand a great amount of abrasion. For tree work and unusually damp places the insulative efficiency may be 
increased by additional braids. 

The covering consists of: An insulation, a saturated braid, an insulation, a saturated braid and a weather proof finish, which 
also adds to the insulative qualities of the wire. 


“E. T.” TAPED AND BRAIDED WIRE. 

This wire is essentially for line work, has a very high insulation, and will withstand the action of the weather without 
deterioration. Being thoroughly water proof and not affected by acids or gases, it is of especial service wherever a high grade of 
insulation is needed. The materials used in making this insulation are such that, of necessity, the wire is especially adapted to 
withstand abrasion and rough usage. 

The covering consists of: An insulation, a saturated braid, two uncured rubber tapes wound in opposite directions, an 
insulation, a braid and a weather proof finish. This is one of the best, insulated wires eyer offered to the trade. 

OTHER GRADES READY SEHORTILY. 


Send for Price List to the EMPIRE CITY ELECTRIC CO.,15 DEY ST.,NEW YORK. 
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THEE WESTON STANDARD 


VOLTMETERS « AMMETERS. 





COM. 


These instruments are the most accurate, reliable and sensitive, portable instrument 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 
SEND FOR ILLUSTRATED CATALOGUE 


WESTON ELECTRICAL INSTRUMENT” Co,, 


Quitman, near Baldwin St., NEWARK, N. J. 


EXTRACT FROM THE REPORT 


— OF —— 


DR. SCHUYLER S. WHEELER, 


— on — 


[Jnderground fire [,ight Wires in New York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead are light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two months, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGHA GO., 


420-426 EAST 25TH ST., NEW YORK. 


The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAEFERS OF 


ARTISTIC 


Eeetroiers & Combination Fixtures 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW YTOREZ. 


CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 

















MADE FROM NATURAL GAS BY PATENTED PROCESS. 
no —— ADDRESS: — 
SOLAR CARBON & MANUFACTURING CoO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 





aS Eo 


BURNLEY RY BATTERY, 


Patented Jan. 21, 1890. 


LEADS EVERYTHING 


Yet Produced in Dry Batteries. 




















IT 1S 


One-Half the Size 


AND HAS NEARLY 


TWICE 
The Strength 


OF THE 


Best Leclanche, 


= — BURNLEY 
My RY BATTERY 


Will Fit the Regular 


Bell Telephone 
Battery Box, 


as usually made to con- 
tain one cell Leclanche 


Sample'Cells for trial free 
to Telephone Exchanges 
and to Dealers. 





PL EE 


This Cut is the FULL SIZE of the Battery. 


As the successful Makers of over 400,000 Cells of the best LECLANCHE 
BatTTeRY sold in America, we have become satisfied that of all forms yet 
attempted, the BURNLEY Dry Batrery is the only one yet produced which 
is capable of successfully competing with our Disque Leclanche Battery ; 
hence we are presenting the former to the public as a 


FIRST-CLASS DRY BATTERY 


for Electric Bells, Telephones, Gas Lighting, Burglar Alarms, and all open 
circuit work. 


PRICH, 9O CHNTS PER CEILI: 
DISCOUNT TO THE TRADE. 


J.H. BUNNELL & CO., 


Sole Agents and Manufacturers, : 
76 CORTLANDT ST., NEW YORK. 

















890 


| om 


ae 
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Incandescent Lighting System 


OO TELE | 


WESTINGHOUSE ELECTRIC CO.. 


a ei | _-e 


ALTERNATE CURRENTS. 




















meadieent for 500 to 5,000 Sixteen Gandle-~Power Lamps Gapacity 


COMPLETE GENTRAL STATION MACHINERY. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


Pittsbureseh, Pa.-, UU. S&S. A. 


Boston, New York, Chicago, c Cincinnati, St. Louis, 
Portiand, San Francisco, Charlotte, WVallas. 
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We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our “No. 2.”. ANNUNCIATOR. 
Itis attractive in appearance and well made, and we believe is what 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICA Go. wEev Wok rk. 
AMES, CRERAR & CO., Northwestern Agents, ST. PAUL, MINN. 


THE EDDY ELECTRIC M’F’C Co. 












MANUFACTURERS OF 


es AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Ete. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, I1! Arch St., PHILADELPHIA, 506 Commerce 8t., 
KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 





KH di SsOr1l Ly a rmAp Wweitmyer Patent Furnace, 


1s to 36 CANDLE POWER. Foundry and Machine Department Harrisburg Car Manufacturing Co. 
21: to 40 VOLTS. aca 


URG, PA. 
For Battery or Dynamo. 








These Lamps can be 
% used in Series on Dy- 
y namo Circuits for all 
' Kinds of Decorations 
and Displays. 








3, j =< 2s ie 
IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES. 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 


vz, SEND FOR CATALOGUE 


or 











EDISON LAMP CO., HARRISON, N. J. 









i" — oe 
THE E.S.GREELEY & Co., 3.4.5) =@impreen| Just 











Nos. 5 & 7 Dey St., New Yurk oi PUBLISHING (0 
Telegraph, Telephone 4 (areereraeert: Ps eran 

peng Nh iil as } 
Electric Light Supplies | j=” ~— ror 112890, Issued, 


Cleveland Are Light Cut Outs & Gang SWitGMES | TH AANROAD, TELEGRAPH & STEAMSHIP BUILDERS’ DIRECTORY. 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 

Brackets. Insulating Tapes. — —_ Business Directory containing the names of manufacturers and dealers, 

7 covering all articles, devices and materials used in the construction and operation of 

Rubber, Porcelain and Glass Insulators Railroad, Telegraph, Steamship, Heat and Power, Electric Light 

WIRES OF ALL KINDS. } mange ae ilicea ae he mgene Iron and Steel. Locomotive and 

ullders, Railroad, Bridge and other Contractors; Electric Light 

ae Cotton sere Flexible Conducting Cord Telegraph and Telephone Co.’s; Ship Builders and Materials. Sites 

of various sizes for Incandescent Lighting.e Including a list of every Railroad in the United States, Canada and Mexico, giving 

Spikes, Pole Steps, Lag Screws, Drive Screws. length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 
Turn Buckles. Ete. Supplies; together with valuable tables useful in Railroad Construction, 


Price, $2.50. 
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“G, & 6.” ELECTRIC MOTOR COMPANY, 


402 & 404 Greenwich Street, New York. 
ALL STANDARD SIZES gem, OVER 6,000 NOW IN USE 


= OF «5. 
In the UNITED STATES, 


Fleetr IG Motor § ae ; obs es an Oe ee 
From !/g H. P. to 50 H. P. 


Blowers, Coffee Millis, Polishing and 
NEW ENGLAND OFFICE: 148 High Street, 


















Crinding Tools, etc. 
cor. liver, Boston. 


PHILADELPHIA OFFICE: 301 Arch Street. ee 


THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


CHICAGO OFFICE: Phenix Building. 
CINCINNATI OFFICE: Smith Building. 











TEE WE 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains and ‘‘Locals,"' Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work.. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 




















ADDRESS : 


EDISON MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, Newry York. 
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Electric Motors and fenerators 














FAN MOTOR. 


MOTOR WITH ADJUSTABLE BASE. 


MOTOR WITHOUT BASE. 


The Unite States Electric Lighting =a 


[WESTINGHOUSE ELECTRIC COMPANY, Lessees.] 


EQUITABLE BUILDING, NEW YORK. 








Manufacturers of Direct Current Generators and Motors for all purposes, from 
one-eighth H. P. Fan Motor up to any size and of any Electro-Motive Force required. 


Generators and Special Motors for Travelling Cranes, Elevators and Mining 
Purposes. 


This Company will furnish apparatus of its own designs or will make Motors 
to Purchaser's Specifications for General Power Distribution and for Electric 


Railway Cars. 


The special form of Motor made by this Company is superior in design and 
workmanship, and unequalled in efficiency. 











ed CORRESPONDENCE SOLICITED. be 
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== "| ere — 


Thomson-Houston Electric Go., 


MANUFACTURERS OF 











Dynamos, Lamps and al Necessary Appliances 
DIRECT CURRENT NODES T LIGHTING. 























40,000 WATT MOTOR TYPE DYNAMO. 


COMPLETE EQUIPMENTS 








EOF: 








Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC COMPANY. 


620 Atlantic Aven “prea pleas ass. 148 Michigan Avenue, Chicago, IIl. 
Wall and Loyd Streets, Atlanta, Ga. —— me 115 Broadway, ‘is san Vi rk City. 

1110 Noble Street, prawn elphia, Pa 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Gin Shinn ti, O. 403 & 405 Sibley Street, St. Paul, ‘Se 





503 Delaware Street, Sanete City, Mo. 1333 F Street, Washington, D. C. 
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| LOOK TO US INGANDESOENT 
FOR ELECTRICAL SUPPLIES|/LIA/MIPIS 


——anD—~ 


' OF EVERY DESCRIPTION. 
WIRES, CABLES, TAPE AND CORD. | Wo (anantos Prompt Shipments, Low Prices, and the Best of Goods Alt KINDS OF FITTINGS. 


Southern Electrical Supply Company 


S23 LocusT SI".,g between Sth and 9th Sts. 
WRITE FOR CATALOGUE. sr. LOouvurs, MoO 























































CHARLES TREMAINE- Treasurer 
JAMES W- EASTON === 
= Electrician, 


P-MINTURN SMITH = President: 

WILLIAM D- PERRY = Vic¢ Presf. 
a 

G-G: FRELINGHUYSEN + Secretary 











PARTRICK & CARTER’S | 
, 2,4 AND 6 CALL 


PATENT INDIGATING BELLS. 





> 


Dey St (al 2 t. 
A YGiecS 


cross arms. Pag S| 





ims 








i Aky' Pans 
4 CALL BELL. , 1 CALL BELL. 





For Prices and further particulars, send Business Card for Catalogue and Discount Sheet. 
FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS 


TRADING AS 


PARTRICK & GARTER, 
MANUFACTURERS OF ELECTRICAL SUPPLIES, 


Sole Proprietors Patent Needle Annunciators, 


114 SO. SECOND ST., PHILADELPHIA, PA. 











Established 1867. en ES BONES. 
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The Julien Hlectric Company, 
STORAGE BATTERIES FOR LIGHT AND STATIONARY POWER. 


THE JULIEN ELECTRIC TRACTION COMPANY, 
ELEGTRIG TRAGTION BY STORAGE BATTERIES, 


Offices, 120 BROADWAY, NEW WORE. 
TERRITORY FOR SALE ON FAVORABLE TERMS, 


A NEW BOOK! BALL <>=-2-- ENGINE 




















WILL BE ISSUED AS SOON AS THE REVISIONARY WORK Is 


COMPLETED. 2 nag 


Electric Law, 2 = 





E. | THE MOST PERFECT _ 

EDITED BY FRED H WHIPPL | GOVERNING , 
Being a COMPILATION of all LAWS upon the STATUTE BOOKS of the different | EVER OBTAINED. EXggmgIIRINE 

States, relating to ELECTRICITY; OPINIONS of the HIGHEST AUTHORITIES where | For Electrical Lighting, Electrical Religion and pur- 

— SOvIStOt AS aa yoy ‘Closirie ORDUIANDES 4d TERUG of cit Ecsta POSE WhETO perfect governing is required, % Ras ne equal. 
PROVISIONS of al ectric an of a ectric 

FRANCHISES, whether for LIGHT or POWER. _ BALL ENGINE Co., ERIE, PA. 
With ANNOTATIONS, COMPARISONS, EFFECTS, Etc. | 
A BOOK, THE IMPORTANCE OF WHICH TO THE ELECTRIC WORLD CANNOT BE | 

ESTIMATED. 


SEND IN YOUR ORDER. Price, handsomely printed and bound, | 
TEN DOLLARS. 


“The Electric Railway”) rarer, ¢1.00 
“Municipal Lighting” ) “*"* *°° 











Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 


. GALLAHER, Secretary. Sole Manufacturers, 
. x "| Manager. 
. B. Dowss, Treasurer. 649 & 651 BROADWAY, N.Y. 














For the Electricai Review’s New 
j F Catalogue of all Electrical and Sciep- 
tific Books. 


WHIPPLE’S NATIONAL ELECTRICAL DIRECTORY, is PARK ROW, NEw YORE. 


IN CLOTH, $10.00. 











> PERFECTLY RELIABLE .NO DANGEROUS CURRE/N 
WHIPPLE’S ELEGTRIG REPORTS, ~ | 
PUBLISHED MONTHLY. |. ee $3.00 PER YEAR. Pe 7 : : >. Aun 
The FREDE. WHIPPLE CO, DETROIT, MICH RG “Saal Powen co. © 
Or any Electrical Journal and the Leading Book Stores. 4 NS —_— Me 
New York Office: - - - 18 Cortlandt Street. 





Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. oe. GonRDon ck oo.., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 115 BROADWAY, NEW YORK. 

















—————} THE — 


HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Cold Medal, at the Paris Exposition, 1889. 
UNEIQUALLED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic I]lumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 








SEND FOR CIRCULARS. . CORRESPONDENCE SOLICITED. 


.* 


HEISLER ELEGTRIG LIGHT-GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 
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ESPECIALLY ADAPTED FOR CLOSED CIRCUIT WORK. 











Van mi fol 
All -“ 


MANUFACTURED BY THE 


a clean Battery at all times. 

The Battery runs from 12 to 
50 Per Cent. in the expense of material. 
months, where on a constantly closed circuit it showed no variation in current. 


Absolute Constancy is especially adapted for Railway Signal Work. 


Battery, without Glass Jar, - - = 





4 lbs. Blue Vitriol. 


GETHINS IMPROVED GRAVITY BATTERY, 


Gethins Electrical Manufacturing Company, 


620 ATLANTIC AVE., BOSTON, MASS. 


This Battery is a combination of the Daniell and Gravity Cells, and is much superior to either in economy iu con- 
sumption of Zinc and Vitriol, great durability, uniform constancy and entire freedom from overflow of copper, thus rendering it 


15 months without any attention except a renewal of evaporation, and saves 
Its remarkable constancy is shown by a test covering a period of over 12 


The Gethins Battery is especially adapted for Telegraph and Signal work of all kinds, and on account of its 


This Battery has been adopted by the city of Boston for Fire and Police Telegraph Departments, there being in use 
now io that city alone over 2,000 Cells. Shipments are constantly being made to all parts of the country. 


Battery, consisting of Glass Jar, Copper, Zine and Porous Cup, $1.25 each. 


- 1.00 each. 


DISCOUNT TO THE TRADEEZ. 


Quantity of Chemicals required for setting up Battery, as follows: 
1 oz. Sulphate of Binc. 


8 om Mercury. 


WE CAN FURNISH SUPPLIES, IF DESIRED, AT MARKED PRICES. 


Address, CETHINS ELECTRICAL MFC. CO., 


620 Atlantic Avenue, Boston, Mass. 











95 MILK STREET, BOSTON. 


FOR EXPORT!!! 


FOR SOUTH AMERICA, CENTRAL AMERICA AND WEST INDIES. 





Genuine “BELL” Telephones, “BLAKE” Transmitters and Magneto Call Bells, 


or CHEAPER European made Instruments at Lowest Prices. 


Those who care for PRICE ONLY send for the latter. 


Those who consider durability and good service use the former. 


Send for WNWew Circular and Price IKzist. 


ALL EXPORT ORDERS MUST BE ADDRESSED TO 


THE TROPIGAL AMERIGAN TELEPNONE GO., Ltd., 


{8 CORTLANDT STREET, NEW YORK. 





SUBSCRIBE 
NOW evecraicat review. 


** HAMMOND” 











TYPEWRITER 


SPEED UNEXCELLED. 


Highest Awards, New York, London, Paris, 
Brussels, Boston, New Orleans, &c. 


THE HAMMOND TYPEWRITER C0,, 
447-449 East 52d St., New York. 


77 Nasau St.. New York, 209 N. Sth St., St. Louis, 
198 La Balle St., Chicago, 42 W. 4th St.. Oincinnati, 


300 Washington St., Boston, 116 8. Sth St., Philadelphia. 











—-— 
a 














: Mon 
Vol. VL 113 Liberty St., New York. $2.00 Per veer. 
THE CONTE Ae Is the Best Ad- 
Each issue contains 180 pages or more, 

STREET RAILWAY including 40 to 60 pages of reading matter | VeTtising Medium 
; | and illustrations. h which t 
JOURNAL, | A Directory of Street Railways in ae Se ° 

118 Libert: Street. the United States and Canada. reach Street Rail- 

7 °| A Directory of Manufacturers of = 
NEW YORK. street railway appliances and materials. | W#Y%- 





PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 


The Standard Railway of America. Double Track. Steel Rails. Stone 
Ballast and Stone Bridges. Protected Throughout by the 
Interlocking Switch and Block-Signal System. 








THE SCENIC LINE TO THE WEST AND THE ROUTE OF THE CELEBRATED PENNSYLVANIA LIMITED, 


The Ideal Train of the Nineteenth Century, 


WHICH LEAVES NEW YORK DAILY AT 10 A. M. FOR CINCINNATI AND CHICAGO. 
Five Fast Express Trains Daily between New York & Western Points. 
Twelve Fast Express Trains between New York, Baltimorc, Washington & Southern Points. 
FINEST EQUIPMENT, UNEQUALLED SPEED, AND GREATEST COMFORT. 
{e” Through Parlor, Sleeping and Dining Cars on all Express Trains, 


CHARLES E. PUGH; Gen. Man. J. R. WOOD, Cen. Pass. Agent. 
SAMUEL CARPENTER, East. Pass. Agent, 849 Broadway, New York... 





Electric Light Installations 


AND THE 


Management of Accumulators. 


BY SIR DAVID SALOMONS. 


Fifth Edition. Revised and Enlarged. 
WITH NUMEROUS ILLUSTRATIONS. 








A General Survey of the Practice of 
Electrio Lighting and the ement 
of Accumulators, with recommendations 
to assist in obtaining successful results. 


PART I. 


Description of Cells, Mode of Em- 
ployment, Setting Them Up, and Ac- 
cumulator House, Charging, Dis- 
charging and Failures; their causes 
and remedies. 


PART II. ' 
Engines, Dynamos, Motors, Switch- 

boards, Switches, Instruments, Lamps 
and Wiring, Bules for Prevention of 
Fire Risks, Action of Cells with 
Dynamo, Methods of Working and 
Governing, Alternating Currents, 
Testing and Estimates. 


PRIGE, $1.50. 


Copies of this book will be mailed, 
postage pene to any address, on 
receipt of price. 

Address 


ELECTRICAL REVIEW, 
P. 0. Box 8829. 13 Park Row, N. Y. 
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CONRAD N. JORDAN, President. E. COGORZA, Vice-Prest. & Treas. JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


TNE TRINIDAD-HEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 


THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 
House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 
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THE NATIONAL CAREON CO. 
CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
HYDRAULIC PRESSES. 


ALL VARIETIOS. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINEEY, &o. 
WATSON & STILLMAN, 
210 East 43p STREET, New Yor« City. 
Specia/ Attention to Electrical Work. 











W.R. OSTRANDER &CO. 
21, 234 95 ANN ST., NEW YORE, 
Manufacturers of 


SPEAKING TUBES, WHISTLES. 
ANNUNC! t 

Electric & Mechan Bellis, 

FACTORY, 


De Ealb Avenue, 
BROOKLYN. 
Send for Illustrated 
Catalogue 


TD \, Gees Porcelain Electrical §upplics and Specialties, 


144 & 156 Greene St, GREENPOINT, BROOKLYN, £. D..N. Y. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P” «POSES. 


THE 


Ameria Bell Telephone Company, 


95 MILK ST., BOSTON, MASS. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, JERSEY CITY, X. J. 
Creosoted Lumber, Underground Conduits, Tele 
graph Poles, Piling and Ties Furnished. 


UTOMATIC 
BALL AC ore ENGINE 


MADE ONLy 
BY 


THE BALLE 


Eastern yo; ©. R. Vincent & Co., Room 16, 
15 Cortlandt St., New York. 












NGINE Co 
ERIE PA. 

















Tae 


Horn, Brannen 


“Forsythe 
Manufacturing Go. 


(INCORPORATED.) 


Designers and Manufacturers of 


Gas # Combination 
Fixtures, 


ELECTROLIERS, 
427 to 438 North Broad St. 
PHILADELPHIA. 

















This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 








CORRESPONDENCE 
SOLICITED. 


phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 











MINNEAPOLIS. ST. PAUL. ST. LOUIS. 





Three more large cities fall into line, All the lines in Minneapolis and 
two cities, comprising 200 miles of track, are to be equipped on the Sh omen ys 


(STATEMENT OF MR. THOS. LOWREY, PREST. OF THE MINNEAPOLIS STREET RAILWAY.) 


os ‘* New Yors, February 19th, 4 
T have to-day closed contract with Sprague Electric Railway and Motor date for lus electrical 


Rialto Building, Chicago, 
AND ALL COMMERCIAL CENTERS. 





equipment of the street railways in Minneapolis and St. between these two cities. 


) “THOS. LOWREY, President.” 


St. Louis follows with an order for 68 car equipments for the Lindell Street Railway in 


that city. 


Total pumber of street railway motors contracted for since January ist, 1890, 810. 


SPRACUE ELECTRIC RAILWAY AND MOTOR CO., 


“16° ana 18 Broad Street, 


NEVVG YORE. 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


cen ts on PAMEEE cteiin 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 








| a ay 





OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, {1 E. ADAMS 5 ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIiRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


k PATENT “K K ” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT. 


Dart Eectric Licht Gompany, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 
13 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 







































Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P, 


WORKS, JERSEY CITy, N. J. 
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THACKARA MANUFACTURING GO,,) F-™-RIoKeTTs company, Limitea, 


Submarine Cables 








DESICNERS AND MAKERS OF 





14 CORTLANDT STREET, - NEW YORK CITY. 


GAS, ELECTRIC # COMBINATION FIXTURES eos: ae ¥. 0 SELLER ce, Manco 


PHOSPHOR-BRONZE 





For any Incandescent System. | ; 7; INGOTS, CASTINGS & MANUFACTURES. 
. q THE PURSES ONZE SMELTING CO. LIMITED 

° 512 eave PH —— 4 Pa.U.S.A 
Philadelphia, Pa. C ‘ ORICINAL MANUFACT eee OF ose 


BRONZE IN THE UN TEC Santee a OWNERS 


Cn} OF THE —_— ae S PATENT 
EUREKA TEMPERED COPPER CO., 


Brush Copper,  Commutator Bars, EN YORK BELTIN 
Copper Wire, Gear Pinions, SRUBBER 
Trolley Wheels, Bearings, ARGES) eres 24, 

















L 
EASTERN OFFICE: | FACTORY: ‘sf 8 PACKING. 
18 BROADWAY. | NORTH EAST, PA. sae HOSE,— ty 
Te to Watt, Co. 
py 2M PARKER-RUSSELL MINING # MPC. CO. Mt . 


MERMOD-JACCARD BUILDING, wa AR 
Cor. Broadway and Locust St. Rooms 307 and 308. I5-PARK: ROW,: N EW-YORK 


ST. LOUIS. 
—_—— (Opposite Astor House.) 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 
J: H.CHEEVER. Treas. J.D.CHEEVER DEP'Y,TREAS. 


Washburn & Moen Mfg. Co. 























worcester, mats. | ROYCE & MAREAN, 
IR 0 N mS STE E L | ELECTRICAL f APPARATUS 
| Telegraph and Telephone Supplies, : : 
a: manemneunins <P | No. 1408 Penna. Avenue, rei — 
=a) |ron and Copper Wire for Electrical PurpOS@S. | oon wmart's mow. WASHINGTON. D. 0 portant be 
e PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, The ae & Bodley Co. 
n n ngths, vanize our Paten ntinuous ' 
In Long Lengths, Gal niaed by Patent Co SperryElectric Company, P ——— a 
‘ The Standard with all Telegraph and Telephone Companies. Factory 195-207 Canal Street, Chicago, ILL diate ts on-Ahadeaas candied, 
Since the first introduction of the Electric Tele egrapl ph Service, our potent wire, expressly manufac- ; which will be sent to any one inter- 
u for ; on — P urposes, hes filled every requisition as regards strength, evenness of quality, and MANUFACTURERSOF THE 2 ##| _ este i. 
— nd f for r Price” Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- Improved Sperry High and Low Tensior 
vice.”’ Sen it fr ree on application. Systems of Arc Lighting, 
New York Warehouse. Chicago Warehouse, Claiming the Highest Efficiency, Reliability 
‘6 CLIFF STREET. 107 & 109 LAKE ST. and Durability. Perfect Regulation. 








Sort Cee een = 


Ze 


g EOODRICH HAR? RUBBER, al 


Manufa turers of * KROM —- for ELECT RICAL PURPOSES 
etur — rBIS 


x8 RusaeR Tar e Fr satel. -JAPE 


HARD RUBBER > 
PREABOCTRICAL purposes 


SPECIALTIES OF ALL KINDS TO ORDER 
> Sen yan C. 


© BF Gooonicy, Ce C 0. 








Ss. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. Ss. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N.Y. 


E"ARADAY CARBON Co., 
ELEGTRIG LIGHT GARBONS, PITTSBURGH, PA. 
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THE WESTINGHOUSE ELECTRIC CO. 


ALTERNATING SYSTEM 


oF 


ARC LIGHTING. 


Double Carbon Lamps no Longer Necessary. 


Single Carbon Lamps running 40 hours without renewal of carbons. 
The rays from a lamp operated by an alternating current are horizontal. 
Horizontal rays give 20 per cent. better illumination than can be obtained from 





























lamps operated by a direct current. 
The Generator gives constant current without regulating devices. It has no com- 


mutators, and may be run on a short circuit continuously without injury. 








SPEGIAL NOTIGE. 


All Companies threatened with litigation on account of the use of double carbon 
are lamps may profitably replace their existing apparatus by the new form. 

An allowance made for the generators and lamps replaced. 

It is worth your while to investigate the claims we make for this new alternating 


current are lighting apparatus of ours. We solicit correspondence. 








Main Offices and Works: Pittsburgh, Pennsylvania, U. $: A. 


BRANCH OFFICES AT 


BOSTON, NEW YORK, CINCINNATI, CHICAGO, ST. LOUIS, 
SAN FRANCISCO, PORTLAND, ORE, DALLAS, TEX., 
CHARLOTTE, N. C. 
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SELLING DEPARTMENT IN THE UNITED STATES. 
CONDENSING OR Cortlandt Street, 
COMPOUND. non-convensine. WE S INGHOUSE NEW YORK, foie boils og 
16 Sizes, 5 to 5002. P. Not yet equaled by any form of Engine for PITTSBURGH, Westinghouse Bul 


HIGH FUEL DUTY AND SIMPLICITY. 


; 56, 158 Street, 

HICADELPHIA, 608 Chestnut St. M. R. m.. oy & Co. 

STANDARD 13 Sizes in Stock. sT. LOUIS, 

s 5 to 250 H. P. Stitt NORTH FOURTH ST., 
3,000 in use in all parts of the Civilized World. WESTINCHOUSE, CHURCH, KERR & CO. 
SALT LAKE ty, 259 8. Main St. " Utah & Montana 

JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. BUTT E. Granite St. Co. 
E. James & Co, 











ection | EWeSLinshouseMachine Lo peeataere sae 


a eros eee tere heer 





PITTSBURGH, PA.U.S.A. 

















SAN F ANCISCO, era Parke & 








CHATTANOOGA, TENN. 





WwEH BUILD 


FIVE (5) SIZES UNIVERSAL MILLING MACHINES. 


No. 0, No. |, No. 2, No. 3 and No. 4. 


No, 1 and No. 2 Ready for Immediate Delivery. 


GIVE US A CALL AND WE CAN SATISFY YOU. 








Send for Descriptive Circular on Universal Milling Machines 


THE GARVIN MACHINE CO., 


Office and Works, Laight and Canal Sts., 
NEWT WORE. 








REGULATION DURABILITY. == Sesto ps | 
aan SIMPUCIY-SELF CONTAINED ———— 
‘una roc4 


FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JORVIS ENGINEERING COMPARY, 


OONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINQTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 























Gi Oliver Street, Boston. 


SHEND FOR NEW CATALOGUE. 


POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric hight and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pum ipe Work, Belting, etc., designed 
* with special reference to the — pa iene. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


CHARLES R.VINCENT &CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WILLIAMS «& POT TER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 

















FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINCS. 


CHARACTERISTICS: 

Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
= Large Friction Surfaces Prevent Undue Wear. Disengagement 
of Clutches is Positive. Pulley Shaft is Automatically Viled. 

They have a Good Kecord. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities, 


ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. Beloit, Wis. 


JONN POST, JR., & GO., 


MECHANICAL ENGINEERS. 


AGENTS FOR THE 


IDE AND ROLLINS ENGINES. 
MASON BUILDING, BOSTON. 


Shultz Belting ¢ Company, 
SHULTZ PATENT FULLED LEATHER. BELTING AND LACE LEATHER 
Office and aun § nec eee and Barton Sts., St. Louis, Mo. 


oO the interior (which is the fiber and 
strength of mgth of ths hide) om is not , a but wae "fulled and myn by our patent process. Our Beltin 


is more r, transmits more power than ong other, aad is the o ‘ec 
ELEGTHIO LIGHT BELT MADE.” Agents in all cities” Sond for trial bel on 








Complete Steam Plants furnished at short notice. 








New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 






These engines are the combined result of long ex- 


perience ~ tad 4 cut-off regulation, and most 
careful revision of all de . They are designed and 
im constructed for heavy and continuous duty at medium 
or high rotative speeds. -)- est attainable Economy 
—_ in Steam Sopoumeticn and Superior regulation guar- 
C—meempanteed. Self-contained Automatic Cat-off Engines 12 to 200 

‘ ‘ z.§ =e driving Dynamo Machines a Specialty. Illustrated 

a lars, with various data as to practical Steam 
= A on Construction and performance, free by mail. 


SS A Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
N.W. ROBINSON, 154 Washington St., Chicago, Til. ROBINSON & CABY, St. Paul, Minn, 


» NEW ENGLAND 
BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPHONE 


_ ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 

























Of every Description 
for Silk, Worsted 
and Cotton Braid. 
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SEELY & TAYLOR NM?’E’G Co., 


142 CORTLANDT STREET, Crl'y. 


SOLE AGENTS 
— FoR — 


BACKSTROM’S 
|ncandescent |,amps. 


LAMPS MADE 
TO FIT ALL SOCKETS. 


J. A. SEELY, President. 
J. A. TAYLOR, Sec’y and Treas. 


WRITE FOR CATALOGUE. 


JOHN STEPHENSON COMPANY 


DmIMITED, 


s+ NEW+YORK., «© 
cictniieateatil Cars 


FOR 


BRacotota Motors. 















































Journal of Engineering, Electricity # Chemistry 


—— FOR THE —— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 
Thick Thin 


ANNUAL SUBSCRIPTIONS. Paper. Paper, 
re es SN 6 ocndcedueingigiinnssmanecndabbiveaesas $6 00 $6 00 
THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free.... ............. 9 00 8 00 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 10 75 9 00 
SUBSCRIPTIONS PAYABLE IN ADVANCE TO 
| CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
| Manchester, 70 Market St.; Glasgow, 93 Hope S8t.; Yokohama (Japan), 32 Main St. 








18 Fulton Street, Brooklyn, E, D. 





H.E.& C. BAXTER, 








| American Subscriptions to ‘‘Industries’’ are » received by the Publisher a the 
| ELECTRICAL REVIEW, 13 Park Row, New York 


‘oom MACHINE WORKS, 


Schenectady, N. Y. 








DR. GASSHER'S DRY BATTER 


Acknowledged by eee s to be the Best Open Circuit Battery in the Market, 
@ most durable and convenient for MANUFACTURERS OF 


Electric Bells, fas Lighting, Telephones, | 
Signals, lectric Glocks, |NSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


Stationary Batteries for Physicians | 
and Many (ther Uses. | 
No Liquid. NoGiass. Telephone, Telegraph » Electric Light. 














HICHEST TESTIMONALS. WRITE FOR CIRCULAR. JAME S FEF KE ) oh ty 
For on pA yr mene Co. A. S C H 0 V, E. R L / N G, ; 
And California Electrical Works, SOLE AGENT AND MANUFACTURER, . «| GENERAL SALES AGENT, 

SAN FRANCISCO, CAL. I11 Chambers Street, New York: ian - 





19 Déy Street, © ~ New York. 











ELECTRICAL REVIEW 


SANYERMAN ELECTRIC 0 


Incandescent Lamps and General Electrical Supplies. 




















“The lamps of the Sawyer-Man pattern in 
use on board (S. S.‘Omaha’) in many in- 
stances have shown a remarkably long life, 
several having a record of from 5,000 to 
7,000 hours each.”—Extract from Report of 
Commander R. B. Bradford, Inspector of 
Electric Lighting, to the Chief of the 
Bureau of Navigation, Navy Department, for 
1889, page 27. 














GENERAL OFFICES: 
510-534 West 23d St., New York. 
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CENTRAL ELECTRIC COMPANY, 


116 & 118 Franklin Street, 


CHICAGO. 


80 











CONNECTED BY PRIVATE WIRE WITH POSTAL TELEGRAPH CABLE CO. 








The New Factory of the Okonite Company has commenced 
operations, and the first order filled was ours for 


ONE MILLION FEET OF OKONITE WIRE 


AND 


300 Miles of Candee Weatherproof Wire, 


in sizes to suit the demand. 
This stock is Actually on Hand and orders can be promptly filled. 


CENTRAL ELECTRIC CO., 


116 & 118 Franklin Street, 
CHICAGO. 

















GIVES ~ oul « « . 
ire 2 |G.62 | BROWNLEE & CO. Forest City Electric Works 
veme zo Re: DETROIT, MICH., sichscmneetcesiahiabibaiaes 
‘ean oe i ec § os cling Cleveland’s Electric Light Cut-outs 
rand om | es Poles, Gross Arms, Pins, Ete. Gang Switches im J 
- 3 





RED PINE OCTAGONAL POLES 





for raeioeiware sand electric lightin Perfect! 
— The handsomest, stro agent and 4 
satis: factory pole in the market. 24 to 34 feet in 


length. 


CEDAR bc ctenttabte POLES | 
of all sizes always in stock. 


CROSS ARMS AND PINS 
at lowest prices. 





SPRINGFIELD, O.. OR 110 LIBERTY ST., N.Y, 


SEND FOR CIRCULARS. 





JAMES LEFFEL «& Co. 





Will be mailed to any address, postage prepaid, oa receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
Park Row, New York, P. 0. Box, 3,329, 





ON BLIBCTRICAL SUBIECTS 


5 to 40 Amperes. 


h ick make and 
lh reak uncontrol- » 
i), led by the Handle. 
ij Correspondence So- 
We licited with Electric 
Hig Light Companies. 


= f } 
(7 W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
For the Electrical Review’s New 














CLEVELAND, 0. 
Catalogue of all Electrical and Scien- 


F i | E tific Books. 


i8 PAREX Row, YORE. 





AWARDED THE CRAND PRIZE 





AT LATE PARIS EXPOSITION. 





: MANUFACTORIES IN a STATES, SCUELL FRANCE, nadia : 


The most useful 
patented improve- 
ment indrillpresses 


Something New! 
| One, two, three, and 
| four spindle drills for 
| light work. 


R 
SENS | TIVE 
L 


for years is applied. 














Spindl dri Over 1,000 in use. 
with single, endless Buy the latest and 
belts. Large drivi § bes: Special ma- 
ae chir v to ord 
variable speeds pro- eee & See 
vided. tools free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 
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= THE 


SCHUYLER ARC LIGHTING SYSTEM 


IMPROVED SCHUYLER DYNAMO, 











Absolutely Steady Lights. 


‘S]NOUING ON pue surysegT 


GUTTUNY Too) & saMsUy aIMyeUIY poyeTTUSA CTL 











Perfect Automatic Regulation. 


THE SCHUYLER ELECTRIC 60, "E:S"™: 


NATIONAL ELECTRIG MANUFACTURING COMPANY. 


Transformer System of Incandescent Electric Lighting. 









































(UR APPARATUS TRANSFORMERS 


AND 


DYNAMOS 






Highest ficiency pa eh aa 
MECHANICALLY : | , 2 Warranted for fwo Years 


AND 
AND 


Satisfactory Performance of 
Apparatus Guaranteed. 


RLECTRICALLY. 





i uN) 



































Correspondence Solicited. : 





BAKER BALCH & CO., General Agents, THOS. WOLFE, Southwestern Agent, Cc. M. BLANCHARD, Spoctes Agent, 
Seattle, Washington. Union Depot Hotel, Kansas City, Mo Cirard Building, Philadelphia, Pea. 
LITTLE, McDONALD & CO., P. H. POLGLASE, Ceneral Agent, PITTSBURCH ELECTRIC CO., Special Agents, 
141 East Seneca Street, Buffalo, N. Y.| 205 North Seventeenth Street, Omaha, Neb. Pittsburgh, Pa. 
L. N. COX, Southeastern Agent, Cc. E. WILSON, Special Agent, METCALF, REED & CO., Western Agents, 
1G Fifth Street, S. E., Washington, D.C. 315 N. Ninth Street, St. Louis, Mo. Denver, Col. 


W. N. GRAY, Special Agent, Cincinnati, Ohio. 
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Font Wayne Electric Company, 


EORT Wayvnkz, IND 


The most carefully worked out and Complete Mainisting System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps,to the mechanicalshorse power guaranteed 
: CORRESPONDENCE SOLICITED. 


















MANUFACTURERS 


Slattery Induction System fee) 5 
OF INCANDESCENT LIGHTING, 


AND THE 


“WOOD” SYSTEM| = 
OF ARC LIGHTING. 














.-  } 
WOOD DYNAMO. 





Main Office and Works, Fort Wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. Cc. ADAMS, Manager. 
‘danhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., PITTSBURGH OFFICE, SAN FRANCISCO OFFICE, 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager 533 WOOD STREET, 217 SANSOME STREET. 
EE. ADAMS SUC’S, CITY OF MEXICO. 


The Tucker Electrical Gonstruction Go. 


CENERAL CONTRACTORS. | 


AUTHORIZED AGENTS OF THE 


MATHER ELECTRIC CO. | 


Of Manchester, Conn., 


AND THE 


PERKINS ELECTRIC LAMP COMPANY, 


Of Hartford, Conn. 
14-20 WNITENALL ST., NEW YORK GITY. 




















